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PREFACE

On April 30, 1994, Public Law 103-238 was enacted allowing significant changes to provisions within the
Marine Mammal Protection Act (MMPA). Interactions between marine mammals and commercial fisheries are
addressed under three new sections. This new regime replaced the interim exemption that has regulated fisheries-
related incidental takes since 1988. Section 117, Stock Assessments, required the establishment of three regional
scientific review groups to advise and report on the status of marine mammal stocks within Alaska waters, along the
Pacific Coast (including Hawaii), and the Atlantic Coast (including the Gulf of Mexico). This report provides
information on the marine mammal stocks of Alaska under thejurisdiction of the National Marine Fisheries Service.

Each stock assessment i ncludesadescri ption of thestock’ sgeographi ¢ range, aminimum popul ation estimate,
current population trends, current and maximum net productivity rates, optimum sustainable population levels and
allowableremoval levels, and estimates of annual human-caused mortality and seriousinjury through interactionswith
commercial fisheriesand subsistence hunters. Under the new regime, these datawill be used to evaluate the progress
of each fishery towards achieving the MMPA’s goal of zero fishery-related mortality and serious injury of marine
mammals.

This is a working document. This document represents the fourth—third revision since the origina
development of the stock assessment reports in 1995 (Small and DeMaster 1995). The first, and second and third
revisions were entitled tabeted the 1996 (Hill et al. 1997)-and 1998 (Hill and DeMaster 1998), and 1999 (Hill and
DeMaster 1999) Alaska Marine Mammal Sstock Aassessment Rreports, respectively. Each stock assessment report
is designed to stand alone and is witH-be updated as new information becomes available. The MMPA requires stock
assessment reports to be reviewed annually for stocks designated as strategic, annually for stocks where there are
significant new information available, and at least once every 3 years for all other stocks. New information for all
strategic stocks (Steller sea lions, northern fur seals, Cook Inlet beluga whales, sperm whales, humpback whales, fin
whales, rlght whales, and bowheed Whal es), Pacific wh1te sided dolphins, harbor porpoise, Dall’s porpoise, and gray
whales v werereviewed in late 19989. Thisreview led to the
revision of thefol I owi nq stock asseﬁsmentsfor the 2000 1999 document: SteHerseations{2stocks), Cook Inlet beluga
whal es, Pacific white-sided dolphins, harbor porpoise (3 stocks), Dall’s porpoise, and gray whales{5-stocks), humpback
whates{2-stocks)and-beakedwhates{3-stoeks).  The stock assessment reports for all stocks, however,-have-been are
included in this document to provide a complete reference "reﬁeenﬂamtemes— Those sections of each stock assessment
report contai n| ng S gn|f| cant changeﬁ areli sted in Appendlx Tablel. N

The authors solicit any new information or comments which would improve future stock aseeﬁsment reports

The U. S. Fish and Wildlife Service (USFWS) has management authority for polar bears, sea otters and
walrus. Copies of the stock assessments for these species may be obtained through USFWS, Marine Mammals
Management, 1011 E. Tudor Road, Anchorage, AK, 99501.

Ideas and comments from the Alaska Scientific Review Group (SRG) have significantly improved this
document from its draft form. The authors wish to express their gratitude for the thorough reviews and helpful
guidance provided by the Alaska SRG members: LIoyd Lowry (chairman), Milo Adkison, John Gauvin, Carl Hild, Sue
Hills, Charlie Johnson {rewmember), Brendan Kelly, Matt Kookesh, Denby Lloyd, Beth Mathews, Craig Matkin, Jan
Straley, and Kate Wynne.

The information contained within the individual stock assessment reports stems from a variety of sources.
Where feasible, we have attempted to utilize only published material. When citing information contained in this
document, authors are reminded to cite the original publications, when possible.
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STELLER SEA LION (Eumetopiasjubatus): Western U. S. Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Steller sea lions range along the North
Pacific Rim from northern Japan to California
(Loughlin et al. 1984), with centers of abundance
and distribution in the Gulf of Alaskaand Aleutian
Islands, respectively. The speciesis not known to
migrate, but individuals disperse widely outside of
the breeding season (late May-early July), thus
potentially intermixing with animals from other
areas. Despite the wide ranging movements of
juveniles and adult males in particular, exchange
between rookeries by breeding adult females and
males (other than between adjoining rookeries)
appears low (NMFS 1995); however, resighting
data from branded animals have not yet been
analyzed.

Loughlin (1997) considered thefollowing
information when classifying stock structure based
on the phylogeographic approach of Dizon et al.
(1992): 1) Distributional data: geographic
distribution continuous, yet a high degree of natal
site fiddity and low (<10%) exchange rate of
breeding animal's between rookeries; 2) Population
responsedata: substantial differencesin population

Sz';i?\:vcr? (\;g;k it) alé é?(?tf/i)l (‘j’) ;htgogjg;aiij Figure 1. Approximate distribution of Steller sea lionsin the
’ eastern North Pecific (shaded .
differencesin mitochondrial DNA (Bickhametal, cooem North Pacific ( ared)

1996). Based on this information, two separate

stocks of Steller sealions are now recognized within U. S. waters: an eastern U. S. stock, which includes animals east
of Cape Suckling, Alaska (144/W), and awestern U. S. stock, which includes animals at and west of Cape Suckling
(Loughlin 1997, Fig. 1).

POPULATION SIZE

Themost recent estimate of Steller sealion abundancein Alaskaisbased on aerial surveysperformedin June
and ground based pup countsin June and July 1998 from Southeast Alaska to thewestern Aleutian Islands (Sease and
Loughlin 1999). Data from these surveys represent actual counts of pups and nonpups at all rookeries and major
haulout sitesin Alaska. During the 1998 survey, atotal of 28,658 nonpupswere counted in the Gulf of Alaska (12,299)
and the Bering Sea/Aleutian Islands (16,359). Note that the 1998 counts for the Gulf of Alaska (12,299) were
incomplete because only three of the 25 sitesin the eastern Gulf of Alaska were surveyed during 1998. These three
sites, however, are major rookeries and included a majority of the animals counted in the eastern Gulf subarea during
the 1994 and 1996 surveys (52% and 60%, respectively). It is estimated that 1,000 animals were not counted in the
22 un-surveyed sites (Sease and Loughlin 1999).

The pup counts were conducted at all known rookeries for this stock during 1998. There were 4,058 pups
counted in the Gulf of Alaska and 5,315 pups counted in the Bering Sea/Aleutian Islands for atotal of 9,373 for the
stock. Combining the pup count data (9,373), nonpup count data (28,658), and estimate for un-surveyed sites (1,000)
results in a minimum abundance estimate of 39,031 Steller sealionsin the western U. S. stock in 1998.

Minimum Population Estimate



The 1998 total count (39,031) will be used as the minimum population estimate (Ny,y) for the western U. S.
stock of Steller sealion (Wade and Angliss 1997). This count datais considered a minimum estimate becauseit has
not been corrected to account for animals which were at sea during the surveys.

Current Population Trend

The first reported trend counts (an index to examine population trends) of Steller sea lions in Alaska were
madein 1956-60. Those countsindicated that there were at least 140,000 (no correction factors applied) sealionsin
the Gulf of Alaska and Aleutian Islands (Merrick et al. 1987). Subsequent surveys indicated a major population
decrease, first detected in the eastern Aleutian Islands in the mid-1970s (Braham et a. 1980). Countsfrom 1976 to
1979 indicated about 110,000 sea lions (no correction factors applied, Table 1). The decline appears to have spread
eastward to the Kodiak Island area
during the late 1970s and early 1980s,

and then westward to the central and Western stock
western Aleutian Islands during the 35,000

early and mid-1980s (Merrick et al. —&— Gulf of Aleska
1087, Byrd 1989). The greatest | g 30,000 <= —A— Baing SealAleutians
declines occurred in the eastern | 5 55000 |

Aleutian Islands and western Gulf of | &

Alaska, but declines also occurred in | € 20,000

the central Gulf of Alaska and central | %5

Aledtian Islands.  More recently, | @ 15000

counts of Steller sealionsat trend sites | S 10.000 1

for the western U. S. stock decreased 8 '

27% from 1990 to 1996 (Table 1). 5,000 +

Counts at trend sites during 1998

indicate that the number of sealionsin 0 ‘ 1 ‘ 1 ‘ 1 ‘ !

the Bering Sea/Aleutian Island regions 1990 1992 1994 1996 1998

has continued to decline (7.8% since vy

1996, Table 1, Fig. 2). &

Figure 2. Counts of adult and juvenile Steller sealions at rookery and
haulout trend sites throughout the range of the western U. S. stock, 1990-

Table 1. Counts of adult and juvenile
Steller sea lions observed at rookery
and haulout trend sites by year and
geographical areafor thewestern U. S.
stock from the late 1970s through 1998 (NMFS 1995, Strick et al. 1997, Sease et al. 1999, Sease and Loughlin 1999).

Countsfrom 1976-79 (NM FS 1995) were comb| ned to produce compl ete reg| onal counts wh| ch are comparableto the
1990- 98 data. f ' 3

Area late 1970s

Gulf of Alaska 65,296 , , 8,680*nfa

Bering 44,584 , , 11,521
SealAleutians

Total 109,880 ) , , , 20,201*nfa




CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no estimates of maximum net productivity rate for Steller sealions. Hence, until additional data
become available, it is recommended that the theoretical maximum net productivity rate (Ry,.x) for pinnipeds of 12%
be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = Ny,y X 0.5R,.x X Fr. However, it should be noted that the PBR
management approach was developed with the understanding that human-related mortalities would be the primary
reason for observed declines in abundance for marine mammal stocksin U. S. waters. For at least this stock, this
assumption seems unwarranted. The recovery factor (Fg) for this stock is 0.1, the default value for stocks listed as
endangered under the Endangered Species Act (Wade and Angliss 1997). Thus, for thewestern U. S. stock of Steller
sealions, PBR = 234 animals (39,031 x 0.06 x 0.1).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheries operating within the range of the western U. S. stock of Steller sealions
weremonitored for incidental take by fishery observersduring 1990-978: Bering Sea(and Aleutian I1slands) groundfish
trawl, longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No sea lion
mortality was observed by fishery observersin either pot fishery since 1990, nor in the BSAIlongline fisheries during
the past 5 years. For the fisherieswith observed takes, the range of observer coverage over the9 8-year period, aswell
asthe annual observed and estimated mortalities, are presented in Table 2a. Themean annual (total) mortality for the
most recent 5-year period was7.4 (CV=0.22) —6:8(Ev=06:23)-for the Bering Sea groundfish trawl fishery, 1.2
(CVv=0.61) for the Gulf of Alaska groundfish trawl fishery, 6:2(Ev=16)forthe Bering-Seagrotndfishtongtne
frshery; and 1.0 (CV=0.77) for the Gulf of Alaskagroundfish longlinefishery. In 1996 (66% observer coverage), only
2 of the 4 observed mortalities in the Bering Sea trawl fishery occurred during monitored hauls, leading to an
underestimate (3) of the extrapolated mortality for that fishery. As a result, 4 mortalities were used as both the
observed and estimated mortalities for that year (Table 2a). The observed mortality in the 1993 Bering Sealongline
fishery (30% observer coverage) also occurred during an unmonitored haul and therefore could not be used to estimate
mortality for theentirefishery. Therefore, 1 mortality was used as both the observed mortality and estimated mortality
in 1993 for that fishery, and should be considered a minimum estimate.

Observersalso monitored the Prince William Sound salmon drift gillnet fishery in 1990 and 1991, recording
2mortalitiesin 1991, extrapolated to 29 (95% CI 1-108) killsfor the entirefishery (Wynneet al. 1992). No mortalities
wereobserved during 1990 for thisfishery (Wynneet al. 1991), resulting in amean kill rate of 14.5 (CV=1.0) animals
per year for 1990 and 1991. In 1990, observers boarded 300 (57.3%) of the 524 vessels that fished in the Prince
William Sound salmon drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly 4% of the estimated number
of sets made by thefleet. 1n 1991, observers boarded 531 (86.9%) of the 611 registered vessels and monitored atotal
of 5,875 sets, or roughly 5% of the estimated sets made by the fleet (Wynne et al. 1992). Fisher self-reports from this
fishery detail 12, 5, 1, and 23 Steller sealion mortalitiesin 1990, 1991, 1992, and 1993, respectively. Theextrapolated
(estimated) observer mortality accounts for these self-reported mortalities, so they do not appear in Table 2a. The
Alaska Peninsula and Aleutian Islands salmon drift gillnet fishery was also monitored during 1990 (roughly 4%
observer coverage) and no Steller sea lion mortalities were observed. Combining the mortality estimates from the
Bering Sea and Gulf of Alaska groundfish trawl and Gulf of Alaska longline fisheries presented above
(7.4+1.2+1.0=9.6)6:8+12+0-2+10=92) with the mortality estimate from the Prince William Sound salmon drift
gillnet fishery (14.5) results in an estimated mean annual mortality rate in the observed fisheries of 24.1 (CV=0.61)

237EV¥=06:62) sealions per year from this stock.



Table 2a. Summary of incidental mortality of Steller sealions (western U. S. stock) dueto commercial fisheriesfrom
1990 through 1998+ and cal culation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheries information. Datafrom 19943 to 1998+ (or the most recent 5 years
of available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicates that data are not available.

Range of Observed Estimated
Fishery Data observer mortality (in mortality (in Mean
name Years type coverage given yrs.) given yrs.) annual mortality
Bering Sea/Aleutian Is. (BSAI) 90-98% obs data 53-74% 13,13, 15, 4, 13,19, 21, 6, 7.46:8
groundfish trawl 9,2,4,6,6 11, 3,4,10,9 (CV=0.22-6:23)
Gulf of Alaska (GOA) 90-98% obs data 33-55% 2,0,0,1, 4,0,0,3, 12
groundfish trawl 1,0,0,0,1 3,0,0,0,3 (Cv=0.61)
BSAI groundfish longline (incl. 90-98% obs data 27-80% 0,0,0,1, 0,0,0,1, 0.06:2
misc. finfish and sablefish 0,0,0,0,0 0,0,0,0,0 (CV=0.0%8)
fisheries)
GOA groundfish longline (incl. 90-98% obs data 8-21% 1,0,0,0, 2,0,0,0, 1.0
misc. finfish and sablefish 0,1,0,0,0 1,4,0,0,0 (CV=0.77)
fisheries)
Prince William Sound salmon 90-91 obs data 4-5% 0,2 0,29 14.5
drift gillnet (Cv=1.0)
Prince William Sound salmon set 90 obs data 3% 0 0 0
gillnet
Alaska Peninsula/Aleutian 90 obs data 4% 0 0 0
Idands salmon drift gillnet
Observer program total 24.123-7
(CV=0.61 8:62)
Reported
mortalities
Alaska Peninsula/Aleutian 90-98% sdf na 0,1,1,1,na na [$0.75]
Idands salmon set gillnet reports n/a, n/a, n/a
Cook Inlet salmon drift gillnet 90-98% sdf na 0,0,0,2,n/a na [$0.5]
reports n/a, n/a, n/a
Bristol Bay salmon drift gillnet 90-98% sdf na 0,4,2,8 na na [$3.5]
reports n/a, n/a, n/a
Prince William Sound set gillnet 90-98% sdf na 0,0,2,0,n/a na [$0.5]
reports n/a, n/a, n/a
Alaska miscellaneous finfish set 90-98% sdf na 0,1,0,0,n/a na [$0.25]
gillnet reports n/a, n/a, n/a
Alaska halibut longline (state and 90-98% sdf na 0,0,0,0,1 na [$0.2]
federal waters) reports n/a, n/a, n/a
Alaska sport salmon troll (non- 93-98% strand na 0,0,0,0,1 na [$0.2]
commercial)
Minimum total annual mortality $30.0 296
(CV=0.61 8:62)

An additional source of information on the number of Steller sea lions killed or injured incidental to
commercial fishing operations is the self-reported fisheries information required of vessel operators by the MMPA.
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Someincidental takes of sealionsreported in the Gulf of Alaskafisherieswerelisted as"unknown species’, indicating
theanimals could have been either Steller or Californiasealions. Based on all logbook reportsfor both specieswithin
the Gulf of Alaska, California sea lions represented only 2.2% of all interactions. Thus, the reports of injured and
killed "unknown" sealions were considered to be Steller sealions. During the period between 1990 and 19984, fisher
self-reports from 6 unobserved fisheries (see Table 2a) resulted in an annual mean of 5.7 mortalities from interactions
with commercial fishing gear. However, because logbook records (fisher self-reports required during 1990-94) are
most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. These totals are
based on all available self-reportsfor Alaskafisheries, except the groundfish trawl and longline fisheriesin the Bering
Sea, Aleutian Islands, and Gulf of Alaska, and the Prince William Sound salmon drift gillnet fishery for which observer
data were presented above. The Bristol Bay salmon drift gi IInet and set gr IInet frsherreﬁ accounted for the ma; or|ty of
the reported inci dental take in unobserved f| sheries.

4 .Logbook data are available for part of 1989 1994, after
which incidental mortahty reporting requirements were modified. Under the new system, logbooks are no longer
required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the
level of reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality
based on them represent minimums (see Appendix 4 for details).

Strandings of Steller sealions entangled in fishing gear or with injuries caused by interactions with gear are
another source of mortality data. During the 5-year period from 1993 to 1997 the only fishery-related Steller sealion
stranding was reported in August of 1997 in Prince William Sound. The animal had troll gear in its mouth and down
itsthroat (considered a serious injury; see Angliss and DeMaster 1998). It islikely that this mortality occurred as a
result of asport fishery, not acommercial fishery (Table 2a). Fishery-related strandings during 1993-987 result in an
estimated annual mortality of 0.2 animals from this stock. This estimate is considered a minimum because not all
entangled animals strand and not all stranded animals are found or reported.

NMFS studies using satellite tracking devices attached to Steller sealions suggest that they rarely go beyond
the U.S. Exclusive Economic Zone into international waters. Given that the high-seas gillnet fisheries have been
prohibited and other net fisheries in international waters are minimal, the probability that Steller sea lions are taken
incidentally in commercial fisheriesin international watersisvery low. NMFS concludes that the number of Steller
sea lions taken incidental to commercial fisheriesin international watersis insignificant.

The minimum estimated mortality rate incidental to commercial fisheriesis 30 sealions per year, based on
observer data (24.123-7) and self-reported fisheriesinformation (5.7) or stranding data (0.2) where observer datawere
not available. No observers have been assigned to several fisheries that are known to interact with this stock (self-
reported data from these fisheries are provided in Table 2), making the estimated mortality a minimum estimate.

Subsistence/Native Harvest | nformation

The 1992-96 subsistenceharvest of Steller sealionsin Alaskawasestimated by the AlaskaDepartment of Fish
and Game, under contract withthe NMFS (Table 2b: Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). In each year,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
households in about 60 coastal communities within the geographic range of the Steller sealion in Alaska. Between
1992-95 approximately 43 of theinterviewed communitiesliewithin therange of thewestern U. S. stock. Themajority
(79%) of sealionsweretaken by Aleut huntersin the Aleutian and Pribilof Islands. Details concerning the subsistence
harvest of Steller sealions from the western U. S. stock are provided in Table 2b. The great majority (approximately
99%) of the statewide subsistence take was from the western U. S. stock. The mean annual subsistence take from this
stock over the 3-year period from 1993 to 1995 was 412 sealions. Thereported average age-specific kill of the harvest
across all years was 31% adults, 62% juveniles, 3% pups, and 4% unknown age. The reported average sex-specific
kill of the harvest was approximately 64% males, 19% females, and 17% of unknown sex. The 1993-95 subsistence
harvest data were used in the mortality rate calculation because 1996 data for Steller sea lion takes for several
communities in the Pribilof I1slands are in dispute and the 1997 subsistence harvest data are considered preliminary
at this time as they have not been reviewed. The 1998 data are also not available.

Other Mortality



Shooting of sealions was thought to be a potentially significant source of mortality prior to thelisting of sea
lions as “threatened” under the Endangered Species Act (ESA) in 1990. Such shooting has been illegal since the
species was listed as threatened. (Note: the 1994 Amendments to the MMPA made intentional lethal take of any
marine mammal illegal except where imminently necessary to protect human life).

Table2b. Summary of the subsistence harvest datafor thewestern U. S. stock of Steller sealions, 1992-97. Brackets
indicate that the 1996 data are in dispute and the 1997 data are preliminary.

Estimated total 95% confidence Number
Y ear number taken interval Number harvested struck and lost
1992 549 452-712 370 179
1993 487 390-629 348 139
1994 416 330-554 336 80
1995 339 258-465 307 32
1996 [179] [158-219] [149] [30]
1997 [164] [129-227] [146] [18]
Mean annual take (1993-95) 412

STATUSOF STOCK

The current annual level of incidental mortality (30) exceeds 10% of the PBR (24) and, therefore, cannot be
considered insignificant and approaching a zero mortality and serious injury rate. Based on available data, the
estimated annual level of total human-caused mortality and seriousinjury (30 + 412 = 442) is known to exceed the
PBR (234) for thisstock. Thewestern U. S. stock of Steller sealion isalso currently listed as*endangered” under the
ESA, and therefore designated as* depleted” under the MMPA. Asaresult, thestock isclassified asastrategic stock.
However, given that the population is declining for unknown reasons that are not explained by the level of direct
human-caused mortality, there is no guarantee that limiting those mortalities to the level of the PBR will reverse the
decline.

A number of management actions have been implemented since 1990 to promote the recovery of safeguard
the western U. S. stock of Steller sealions including 3 nautical mile no-entry zones around rookeries, prohibition of
groundfish trawling within 10-20 nautical miles of certain rookeries, and spatial and temporal allocation of Gulf of
Alaskapollock total allowablecatch. Morerecent modificationsbeginning in 1999 recommended-by-theNorth-Pactfic
FrsherresManagement-Cotnet include reductions in removals of Atka mackerel within areas designated as critical
habitat in the central and western Aleutian Islands, greater temporal dispersion of the Atka mackerel harvest, further
temporal and spatial dispersal of the Bering Sea and Gulf of Alaska pollock fisheries, closure of the Alentian Islands
to pollock trawling, and expansion of the number and extent of buffer zones around sea lion rookeries and haulouts.

Habitat Concerns

The unprecedented decline in the western U. S. stock of Steller sea lion has caused a recent change in the
listing status of the stock from “threatened” to” endangered” under theU. S. Endangered Species Act (ESA) of 1973.
Thereis currently no sign that the decline in the population has slowed or stopped. Atthetgh Mmany theories have
been suggested as causes of the decline, (overfishing, environmental change, disease, killer whale predation, etc.) but
it is not clear what factor or factors are most important in preventing the recovery of the stock eatshethe-tectine.
However, competition for food, perhaps with commercial fisheries, is a hypothesis currently receiving serious attention.

Regarding the possible adverse impacts of commercial groundfish f|sher|es in Alaska on the western U. S.
stock of Steller sea lion, NMFS 5 i 5




developed adrafft Biological Op|n|on in December 1998, as reqmred under Sectlon 7(2) of the ESA that d@cnb%
potential affects on Steller sealions by three separate actions: 1) authorization of an Atka mackerel fishery under the
Bering Seaand Aleutian Islands (BSALI) groundfish fishery management plan between 1999 and 2002, 2) authorization
of a walleye pollock fishery under the BSAI groundfish fishery management plan between 1999 and 2002, and 3)
authorization of a walleye pollock fishery under the Gulf of Alaska (GOA) groundfish fishery management plan
between 1999 and 2002. The NMFS previously issued biological opinions on the groundfish fisheries off Alaskain
1991 and 1996. Those earlier opinions concluded that the fisheries were not likely to jeopardize the continued
existence and recovery of the Steller sealion. However, the December 1998 Biological Opinion concluded that both
the BSAI and GOA pollock trawl fisheries were likely to cause jeopardy or modification of critical habitat. The Atka
mackerel fishery, already modified in 1998, was not likely to cause jeopardy to the species (or stock) or modification
of its critical habitat. Reasonable and prudent alternatives for the pollock fishery were discussed in the BO, while the
final form of those measures is st111 in development pendmg JudlCIal review, ostrecent-evidence-on-food-habits

In addltlon NMEFS completed a draft Supplemental Env1ronmental Impact Statement (SEIS) in September 1998 for
the groundfish fisheries in the Bering Sea Aleutian Islands and the Gulf of Alaska. Of the 26 marine mammal species
inhabiting Alaskan waters, only a subset have been shown to consume groundfish species as a large part of their diet,
and to potentially do so in areas coincident with groundfish harvest operations: Steller sea lion, northern fur seal, and
harbor seal. Based on the potential for indirect interactions, NMFS determined that the current practices involved in
the management of the groundfish fishery in Alaska “may have adverse impacts on the western U. S. stock of Steller
sea lions, northern fur seals in the Bering Sea, and both the GOA and western stocks of harbor seals”(Draft SEIS
September 1998) However, the SEIS was determined to be incomplete in a Federal District Court mling and remanded
back to NMFS for further development. The revised SEIS is expected to be completed in 2000 or 2001.
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STELLER SEA LION (Eumetopiasjubatus): Eastern U. S. Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Steller sea lions range along the North
Pacific Rim from northern Japan to California
(Loughlin et al. 1984), with centers of abundance
and distribution in the Gulf of Alaskaand Aleutian
Islands, respectively. The speciesis not known to
migrate, but individuals disperse widely outside of
the breeding season (late May-early July), thus
potentially intermixing with animals from other
areas. Degspite the wide ranging movements of
juveniles and adult males in particular, exchange
between rookeries by breeding adult females and
males (other than between adjoining rookeries)
appears low (NMFS 1995); however, resighting
data from branded animals have not yet been
analyzed.

Loughlin (1997) considered thefollowing
information when classifying stock structure based
upon the phylogeographic approach of Dizon et al.
(1992): 1) Distributional data: geographic
distribution continuous, yet a high degree of natal
site fiddity and low (<10%) exchange rate of
breeding animals between rookeries; 2) Population
responsedata: substantial differencesin population
dynamics (York et al. 1996); 3) Phenotypic data:
unknown; and 4) Genotypic data: substantial Figure 3. Approximate distribution of Steller sea lionsin the
differencesin mitochondrial DNA (Bickham et al.  eastern North Pacific (shaded area).

1996). Based on this information, two separate

stocks of Steller sealions are now recognized within U. S. waters: an eastern U. S. stock, which includes animals east
of Cape Suckling, Alaska (144/W), and awestern U. S. stock, which includes animals at and west of Cape Suckling
(Loughlin 1997, Fig. 3).

POPULATION SIZE

The most recent estimate of Steller sea lion abundance in Southeast Alaska is based on aerial surveys
performed in June 1996 (Strick et al. in press). Datafrom these surveys represent actual counts of pups and nonpups
at all rookeries and major haulout sitesin Southeast Alaska. 1n 1996 atotal of 14,571 Steller sealions were counted
in Southeast Alaska, including 10,857 nonpups and 3,714 pups. Aerial surveys and ground counts of California,
Oregon, and Washington rookeries and major haulout sites were also conducted during the summer of 1996 (NMFS
unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115; Southwest
Fisheries Science Center, P. O. Box 271, La Jolla, CA 90238; ODF& W unpubl. data, Marine Science Drive, Newport,
OR 97365). In 1996 a total of 6,555 Steller sea lions were counted in California (2,042), Oregon (3,990), and
Washington (523), including 5,464 nonpups and 1,091 pups.

Theeastern U. S. stock of Steller sealionsisatransboundary stock, including sealionsfrom British Columbia
rookeries (see Wade and Angliss 1997 for discussion of transboundary stocks). Aerial surveyswere last conducted in
British Columbiaduring 1994 and produced counts of 8,091 nonpups and 1,186 pups, for atotal count of 9,277 (Dept.
Fisheriesand Oceans, unpubl. data, Pacific Biological Station, Nanaimo, BC, VIR 5K6). Complete count dataare not
available for British Columbiain 1996. However, because the number of Steller sea lions in British Columbia is



thought to have increased since 1994 ( P. Olesiuk, pers. comm., Pacific Biological Station, Nanaimo, BC, VIR 5K6),
the 1994 counts represent a conservative estimatefor the 1996 counts. Combining thetotal countsfor thethreeregions
resultsin aminimum estimated abundance of 30,403 (14,571 + 6,555 + 9,277) Steller sealionsin this stock in 1996.

The abundance estimate for the eastern U. S. stock is based on counts of all animals (pup and nonpup) at all
sitesand hasnot corrected for animals missed becausethey wereat sea. A reliable correction factor to account for these
animalsiscurrently not available, asit isfor thewestern U. S. stock (J. Sease, pers. comm., National Marine Mammal
Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115). Asaresult, thisrepresents an underestimate for the total
abundance of Steller sealions in this stock.

A rangewidesurvey for Steller sealionswas planned for summer of 1998, but dueto unforseen circumstances
the survey of Southeast Alaskawasincomplete. Asaresult, the abundance estimate for this stock has not been revised
even though data from 1998 surveys are available in the Californiato British Columbia portion of this stock’ s range.
The 1998 survey data will be used in conjunction with 1999 counts from Southeast Alaska to revise the abundance
estimate for this stock.

Minimum Population Estimate

The 1996 total count (30,403) will be used as the minimum population estimate (N,,,) for the eastern U. S.
stock of Steller sealions (Wade and Angliss 1997). Recall that this count has not been corrected for animals which
were at sea, and also utilizes the 1994 data from British Columbiawhere Steller sealion numbers are thought to have
increased since 1994.

Current Population Trend

Trend counts (an index to examine population trends) for Steller sea lions in Oregon were relatively stable
in the 1980s, with uncorrected countsin the range of 2,000-3,000 sea lions (NMFS 1992). Countsin Oregon have
shown a gradual increase since 1976, as the adult and juvenile state-wide count for that year was 1,486 compared to
3,971 for 1998 (Brown and Reimer 1992; ODF&W unpubl. data, 7118 NE Vandenberg Ave,, Corvalis, OR 97330).
This increase may be an artifact of improved surveysin recent years (NMFS 1995).

Steller sea lion numbers in California, especially in southern and central California, have declined from
historic numbers. Counts in California between 1927 and 1947 ranged between 5,000 and 7,000 non-pups with no
apparent trend, but have subsequently declined by over 50%, remai ning between 1,500 to 2,000 non-pups during 1980-
98. Limited information suggeststhat countsin northern Californiaappear to be stable(NMFS 1995). At Afio Nuevo,
(central) California, a steady decline
in ground counts started around 1970,

resulting in an 85% reduction in the 25 000 Eastern stock
breeding population by 1987 (LeBoeuf ' I Southeast Alaska
et a. 1991). In vertica aeria i —8—British Columbia
photographic countsconductedat Afio 20000 1 —e— Calif./Oregon
Nuevo, pups declined at a rate of 3 i

9.9% from 1990 to 1993, whilenon-  §15,000

pups declined at arate of 31.5% over % i

the sametime period (Westlakeeta. @14 goo |

1997). Pupcountsat AfioNuevohave 5§ i

been steadily declining at about 5% O

annually since 1990 (W. Perryman, 5,000

pers. comm., Southwest Fisheries i

Science Center, P. O. Box 271, La o+t

Jolla, CA, 92038). Overall, counts of 1982 1987 Year 1992 1997

nonpups at trend sites in California

and Oregon have been relatively rigyred. Counts of adult and juvenile Steller sea lions at rookery and
stable since the 1980s (Table 3, Fig. pqjout trend sitesthroughout the range of the eastern U. S. stock, 1982-98.

4). Data from British Columbiainclude all sites.
In Southeast Alaska, counts
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(no correction factorsapplied) of non-pups at trend sitesincreased by 28% during 1979-96 from 6,376 t0 8,181 (NMFS
1995, Strick et al. in press). During 1979-97, counts of pups on the three rookeries in Southeast Alaska increased by
an average of 5.9% per year. Since 1989 pup counts on the three rookeriesincreased at alower rate (+1.7% per year)
than for the entire period (Calkins et al. In press). In British Columbia, counts (no correction factors applied) of non-
pups throughout the Province increased at arate of 2.8% annually during 1971-98 (Table 3, Fig. 4; P. Olesiuk, pers.
comm., Pacific Biological Station, Nanaimo, BC, VIR 5K6). Counts of nonpups at trend sites throughout the range
of the eastern U. S. Steller sea lion stock are shown in Figure 4.

Table 3. Counts of adult and juvenile Steller sea lions observed at rookery and haulout trend sites by year and
geographical areafor the eastern U. S. stock from the 1982 through 1998 (NMFS 1995, Strick et al. 1997, Sease et al.
1999, Sease and Loughlin 1999; P. Olesiuk, unpubl. data, Pacific Biological Station, Nanaimo, BC, VIR 5K6;
ODF& W unpubl. data, 7118 NE Vandenberg Ave., Corvalis, OR 97330; Point Reyes Bird Observatory, unpubl. data,
4990 Shoreline Hwy., Stinson Beach, CA 94970). Central California data include only Afio Nuevo and Farallon
Island. Trend site counts in northern California/Oregon include St. George, Rogue, and Orford Reefs. British
Columbia data include counts from all sites.

Area

Central CA

Northern CA/OR

British Columbia

Southeast Alaska

Tota

1 This count includes a 1983 count from Afio Nuevo. 2 This count was conducted in 1987.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no estimates of maximum net productivity rates for Steller sealions. Hence, until additional data
become available, it is recommended that the pinniped maximum theoretical net productivity rate (Ryax) of 12% be
employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y * 0.5Ryx X Fr. Thedefault recovery factor (Fg) for stockslisted
asthreatened under the Endangered Species Act (ESA) is 0.5 (Wade and Angliss 1997). However, astotal population
estimates for the eastern U. S. stock have remained stable or increased over the last 20 years, the recovery factor is set
at 0.75; midway between 0.5 (recovery factor for a*“threatened” stock) and 1.0 (recovery factor for a stock within its
optimal sustainable population level). This approach is consistent with recommendations of the Alaska Scientific
Review Group. Thus, for the eastern U. S. stock of Steller sealions, PBR =1,368 animals (30,403 x 0.06 x 0.75).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Fishery observersmonitored three commercial fisheriesduring theperiod from 1990to 1998+ in which Steller
sea lions from this stock were taken incidentally: the California/Oregon thresher shark and swordfish drift gillnet,
WA/OR/CA groundfish trawl, and Northern Washington marine set gillnet fisheries. In 1992 and 1994, 1 Steller sea
lion mortality was observed incidental to the California/Oregon thresher shark and swordfish drift gillnet fishery.
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These mortalities extrapolate to estimated total kills of 7 and 6 animals, respectively (Julian 1997, Julian and Beeson
1998). During the most recent 5-year period (19943-987), themean annual mortality is1.2 sealions (CV=1.0) for that
fishery (Table4). Oneand two Steller sealion mortalities were observed in the WA/OR/CA groundfish trawl fishery
during 1994 (53% observer coverage in 1994) and 1997 (65% observer coverage in 1997), respectively. As these
mortalities occurred in unmonitored hauls, they could not be used to calculate the estimated mortality for the fishery.
Therefore, the observed mortalitieswere used asboth the observed and estimated mortalitiesfor that fishery, and should
be considered minimum estimates (Table 4). These mortalities result in a mean annual mortality of 0.6 (CV=0.67)
Steller sealionsfor the WA/OR/CA groundfish trawl fishery. During 1996, one Steller sealion mortality was observed
in the Northern Washington marine set gillnet fishery. The mortality was not extrapolated becausethe coastal portion
of the fishery (the portion of the fishery most likely to interact with Steller sea lions) was monitored with 100%
observer coverage during 1996. This single observed mortality results in a mean annual mortality of 0.2 (CvV=1.0)
Steller sealions for the Northern Washington marine set gillnet fishery. No observer program occurred during 1994
for thisfishery. For thefisherieswith observed takes, the ranges of observer coverage since 1990, aswell asthe annual
observed and estimated mortalities, are presented in Table 4. Averaging the incidental take data from these three
observed fisheriesresultsin an estimated incidental mortality rate of 2.0 (CV=0.64) Steller sealions per year fromthis
stock. No mortalitieswerereported by fishery observersmonitoring drift gillnet and set gillnet fisheriesin Washington
and Oregon this decade; though, mortalities have been reported in the past.

Table 4. Summary of incidental mortality of Steller sea lions (eastern U. S. stock) due to commercial and tribal
fisheries from 1990 through 19987 and calculation of the mean annual mortality rate. Mean annual mortality in
brackets represents a minimum estimate from self-reported fisheriesinformation or stranding data. Datafrom 19943
to 19987 (or the most recent 5 years of available data) are used in the mortality calculation when more than 5 years
of data are provided for a particular fishery. n/aindicates that data are not available.

Range of Observed Estimated
Fishery Data observer mortality (in mortality (in Mean
name Years type coverage given yrs.) given yrs.) annual mortality
CAJ/OR thresher shark and 90-98% obs data 4-27% 0,0,1,0, 0,0,7,0, 12
swordfish drift gillnet 1,0,0,0,0 6,0,0,0,0 (Cv=1.0)
WAJ/OR/CA groundfish trawl 90-98% obs data 44-72% 0,0,0,0, 0,0,0,0, 0.6
(Pecific whiting component) 1,0,0,20 1,0,0,20 (CVv=0.67)
Northern WA marine set gillnet 90-98% obs data 47-98% 0,0,0,0,0 0,0,0,0,0 0.2
(tribal fishery) #8,0,1,0,0 #8,0,1,0,0 (Cv=1.0)
Observer program total 2.0
(CV=0.64)
Reported
mortalities
Southeast Alaska salmon drift 90-98% sdf na 0,122, na [$1.25]
gillnet reports n/a, n/a, n/a,
n/a, n/a
Alaska salmon troll 92-98% srand n/a 0,0,0,1, n/a [$0.2]
data 0, 0,n/a
British Columbia aquaculture 91-98% permit na 14, 8, 10, 11, 6, na 124
predator control program reports 13,22, n/a
Minimum total annual mortality $15.85
(CV=0.64)

An additional source of information on the number of Steller sea lions killed or injured incidental to
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commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 19987, fisher self-reports from the Southeast Alaska salmon drift gillnet fishery
(Table 4) resulted in an annual mean of 1.25 mortalities from interactions with commercial fishing gear. This total
isbased on al available fisher self-reports for U. S. fisheries within the range of the stock, except the three fisheries
for which observer data were presented above. However, because logbook records (fisher self-reports required during
1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. During
1990, 11 Steller sealion injuriesincidental to the Alaska salmon troll fishery and 1 Steller sealion injury incidental
to the CA/OR/WA salmon troll fishery werereported. Theseinj ur| eswere not deemed serious (Angl iss and Del\/l aster
1998) and have not been mcl uded in the Tabl ed.

3 elix4 .Logbook data are available for part of 1989 1994, after
which incidental mortahty reporting requirements were modified. Under the new system, logbooks are no longer
required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the
level of reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality
based on them represent minimums (see Appendix 4 for details).

Strandings of Steller sealions entangled in fishing gear or with injuries caused by interactions with gear are
another source of mortality data. During the 5-year period from 1993 to 19987 the only fishery-related Steller sealion
stranding wasreported in August of 1995 in Southeast Alaska. Themortality hasbeen attributed to the Alaskasalmon
troll fishery and has been included in Table 4. Fishery-related strandings during 1993-98% result in an estimated
annual mortality of 0.2 animals from this stock. This estimate is considered a minimum because not all entangled
animals strand and not all stranded animals are found or reported.

Steller sealions are taken in British Columbiaincidental to commercial salmon farming operations (Table
4). Preliminary figuresfrom the British Columbia Aquaculture Predator Control Program resulted in a mean annual
mortality of 12.4 Steller sealions from this stock over the period from 1993 to 1997 (P. Olesiuk, pers. comm., Pacific
Biological Station, Nanaimo, BC, VIR 5K6). Note that the 1995 estimate includes one animal reported as an
unidentified sealion and the 1996 estimate is based upon data from only thefirst three-quarters of 1996. Dueto alack
of Canadian observer programs, there are few data concerning the mortality of marine mammals incidental to
commercial fisheriesin Canadian waterswhich are analogousto U.S. fisheriesthat are known totake Steller sealions.
As aresult, the number of Steller sea lions taken in Canadian watersis not known.

No observers have been assigned to Canadian fisheries and several U.S. fisheries that are known to interact
with this stock, making the estimated mortality unreliable. The minimum estimated mortality rate incidental to
commercial fisheriesis 16 sealions per year, based on observer data (2.0) and self-reported fisheries information
(1.25), stranding data (0.2), or permit reports (12.4) where observer data were not available.

Subsistence/Native Harvest | nformation

The 1992-96 subsistenceharvest of Steller sealionsin Alaskawasestimated by the AlaskaDepartment of Fish
and Game, under contract with NMFS (Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). In each year, data were
collected through systematic i nterviewswith huntersand usersof marine mammalsin approximately 2,100 households
in about 60 coastal communities within the geographic range of the Steller sea lion in Alaska. Between 1992-96
approximately 16 of the interviewed communities lie within the range of the eastern U. S. stock. Only avery small
percentage (<1%) of the statewide subsistence take was typically from the eastern U. S. stock. Thetotal subsistence
take of Steller sea lions from this stock was estimated at 6, 1, 5, 0, 0, and 0 animalsin 1992-97, respectively. These
values for total take include 1 animal per year during 1992-94 that was reported struck and lost. The mean annual
subsistence take from this stock over the 3-year period from 1995 to 1997 was zero sea lions from this stock.

An unknown number of Steller sealionsfrom this stock are harvested by subsistence huntersin Canada. The
magnitude of the Canadian subsistenceharvestisbelievedtobesmall. AlaskaNativesubsistencehuntershaveinitiated
discussions with Canadian hunters to quantify their respective subsistence harvests, and to identify any effect these
harvests may have on the cooperative management process.

Other Mortality

Shooting of sealions was thought to be a potentially significant source of mortality prior to thelisting of sea
lionsas*“threatened” under the ESA in 1990. Such shooting hasbeenillegal sincethe specieswaslisted asthreatened.
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(Note: the 1994 Amendmentsto the MMPA madeintentional lethal take of any marine mammal illegal except where
imminently necessary to protect human life).

Strandings of Steller sealionswith gunshot woundsdo still occur, along with strandings of animals entangled
in gear that is not fishery-related. During the period from 1990 to 1997 human-related strandings of animals with
gunshot wounds from this stock occurred in Oregon, Washington, and Alaskain 1990 (1 animal), 1993 (9 animals),
1996 (2 animals), and 1997 (3 animals), resulting in an estimated annual mortality of 2.8 Steller sealions from this
stock during 1993-97. This estimateis considered a minimum because not all stranded animals are found, reported,
or cause of death determined (via necropsy by trained personnel). In addition, human-related stranding data are not
available for British Columbia. Reports of stranded animalsin Alaska with gunshot wounds have not been included
because it is not possible to tell if such areport was the result of an animal struck and lost by subsistence hunters (in
which casethe mortality would have been accounted for in the subsistence harvest estimate). However, one of thetwo
1996 reports was from Alaska and has been included because there were no subsistence struck and lost reports during
that year.

STATUSOF STOCK

Based on currently available data, the minimum estimated fishery mortality and seriousinjury for this stock
(14) islessthat 10% of the calculated PBR (137) and, therefore, can be considered to beinsignificant and approaching
azero mortality and seriousinjury rate. Theestimated annual level of total human-caused mortality and seriousinjury
from fishery interactions, subsistence harvests, and shootings (16 + 0 + 3 = 19) does not exceed the PBR (1,368) for
thisstock. Theeastern U. S. stock of Steller sealion is currently listed as “threatened” under the ESA, and therefore
designated as* depleted” under theMMPA. Asaresult, thisstock isclassified asastrategic stock. Although the stock
size has increased in recent years, the status of this stock relative to its Optimum Sustainable Population size is
unknown.

Habitat Concerns

Unlike the observed decline in the western U. S. stock of Steller sea lion there has not been a concomitant
declinein theeastern U. S. stock. Concerns regarding the possible impacts of commercial groundfish fisheriesin the
Gulf of Alaska and Bering Sea have been noted previously (see Habitat Concerns section in assessment report for the
western U. S. stock). However, the eastern U. S. stock is stable or increasing in the northern portion of its range
(Southeast Alaska and British Columbia). The stock has been declining in the southern end of its range (see Current
Population Trend), where habitat concernsinclude reduced prey availability, contaminants, and disease (Sydeman and
Allen 1997).
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NORTHERN FUR SEAL (Callorhinusursinus): Eastern Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern fur seals occur from
southern California north to the Bering Sea
(Fig. 5) and west to the Okhotsk Sea and
Honshu Island, Japan. During the breeding
season, approximately 74% of the worldwide .
population is found on the Pribilof Islands in
the southern Bering Sea, with the remaining ‘bilo
animals spread throughout the North Pacific isla
Ocean (Lander and Kajimura 1982). Of the [“&.
seals in U. S. waters outside of the Pribilof
Islands, approximately 1% of thepopulationis
found on Bogodof Island in the southern %
Bering Sea and on San Migud Island off
southern California (NMFS 1993). Northern
fur sealsmay temporarily haul out onto land at
other sites in Alaska, British Columbia, and
on islets along the coast of the continental U.
S., but generally do so outside of the breeding
season (Fiscus 1983).

Dueto differing requirements during
the annual reproductive season, adult males
and femal estypically occur ashoreat different,
though overlapping times. Adult males Sar MigueNstand
usually occur on shore during the 4-month
period from May-August, though somemay be
present until November (well after giving up
their territories). Adult females are found
ashore for aslong as 6 months (June-November). Following their respective times ashore, seals of both gendersthen
migrate south and spend the next 7-8 months at sea (Roppel 1984). Adult females and pups from the Pribilof Islands
migratethrough the Aleutian Islandsinto the North Pacific Ocean, often to the Oregon and Californiaoffshorewaters.
Many pups may remain at seafor 22 months beforereturning to their rookery of birth. Adult males generally migrate
only as far south as the Gulf of Alaska (Kajimura 1984). There is considerable interchange of individuals between
rookeries.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution is continuous during feeding, geographic
separation during the breeding season, high natal sitefidelity (Del.ong 1982); 2) Population response data: substantial
differences in population dynamics between Pribilof and San Miguel Islands (Del.ong 1982, Del_ong and Antonelis
1991, NMFS 1993); 3) Phenotypic data: unknown; and 4) Genotypic data: unknown. Based on thisinformation, two
separate stocks of northern fur seals are recognized within U. S. waters: an Eastern Pacific stock and a San Miguel
Island stock. The San Miguel Island stock is reported separately in the Stock Assessment Reports for the Pacific
Region.

Figure 5. Approximate distribution of northern fur seals in the
eastern North Pacific (shaded area).

POPULATION SIZE

The population estimate for the Eastern Pacific stock of northern fur seals is calculated as the estimated
number of pups at rookeries multiplied by a series of different expansion factors determined from alifetable analysis
to estimate the number of yearlings, 2 year olds, 3 year olds, and animals at least 4 years old (Lander 1981). The
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resulting population estimate is equal to the pup count multiplied by 4.475. The expansion factor is based on a sex
and age distribution estimated after the harvest of juvenile males was terminated. A preliminary analysis indicated
that the dynamics of the population have not changed in the last 15 years, so the 4.475 expansion factor remains
appropriate (J. Baker, pers. comm., Southwest Fisheries Science Center, 2570 Dole St., Honolulu, HI 96822).
Currently, CVsare unavailablefor the expansion factor. Asthegreat majority of pupsareborn onthePribilof 1slands,
pup estimates are concentrated on these islands, though additional counts are made on Bogodof Island. Since 1990,
pup counts have occurred biennialy. In 1992, 1994, and 1996 pup counts on the Pribilof 1slands were 219,151
(CV=0.041), 227,239 (CV=0.036) and 210,401 (CV=0.101), respectively (Antoneliset al. 1994, Antoneliset al. 1996,
York et al. 1997). The average mean pup count from thesethree years of Pribilof ISandsdatais 218,930 (CV=0.065).
In 1997, the number of pups born on Bogodof Island was 5,096 (NMFS unpubl. data, National Marine Mammal
Laboratory, 7600 Sand Point Way, NE, Seattle, WA 98115). Therefore, the most recent estimate for the number of
fur sealsin the Eastern Pacific stock is approximately 1,002,516 (4.475%[218,930+5,096]).

Minimum Population Estimate

A CV(N) that incorporatesthe variance dueto the correction factor isnot currently available. Consistent with
a recommendation of the Alaska Scientific Review Group and recommendations contained in Wade and Angliss
(1997), adefault CV(N) of 0.2 was used in the calculation of the minimum population estimate (N,,,,) for this stock
(DeMaster 1998). N, iscalculated using Equation 1
from the PBR Guidelines (Wade and Angliss 1997): 300 T
Nun= N/exp(0.842x[In(1+[CV(N)])]*). Using the i
population estimate (N) of 1,002,516 and the default
CV (0.2), Ny, for the Eastern Pacific stock of northern
fur seals is 848,539.
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Current Population Trend I
The Alaska population of northern fur seals 50 fee
recovered to approximately 1.25 million in 1974 after 70 75 80 85 90 95
the killing of females in the pelagic fur seal harvest
wasterminated in 1968. The population then began to
decreasewith pup production declining at arate of 6.5-
7.8% per year into the 1980s (York 1987). By 1983 Figure6a. Production of northern fur seal pupson St. Paul
the total stock estimate was 877,000 (Briggs and sland, Alaska, 1970-96.
Fowler 1984). Annual pup production on St. Paul
Island has remained relatively stable since 1981 (Fig.
6a), indicating that stock size has not changed muchin
recent years (York and Fowler 1992). The 1996
estimate of number of pups born on St. Paul Island is
not significantly different from the 1990, 1992, or
1994 estimates (York et al. 1997). The 1996 estimate
of number of pups born on St. George Island is the
highest since 1985 (Fig. 6b). The northern fur seal I
was desighated as depleted under the MM PA in 1988 15—t
because population levels had declined to less than
50% of levels observed in the late 1950s and there was Year
no compelling evidencethat carrying capacity (K) had
changed substantially since the late 1950s (NMFS  Figyre 6b. Production of northern fur seal pups on St.
1993).  Under the Marine Mammal Protection ACt George Island, Alaska, 1970-96.
(MMPA), thisstock will remain listed asdepleted until
population levels reach at least the lower limit of its optimum sustainable population (estimated at 60% of K).
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
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The northern fur seal population increased steadily during 1912-24 after the commercial harvest no longer
included pregnant females. During this period, the rate of population growth was approximately 8.6% (SE=1.47) per
year (A. York unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Sesttle, WA 98115),
the maximum recorded for thisspecies. Thisgrowth rateissimilar and slightly higher than the 8.12% rate of increase
(approximate SE=1.29) estimated by Gerrodetteet al. (1985). Though not as high as growth rates estimated for other
fur seal species, the 8.6% rate of increase is considered areliable estimate of Ry, .« given the extremely low density of
the population in the early 1900s.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized MMPA, the potential biological removal (PBR) isdefined asthe product of the
minimum population estimate, one-half the maximum theoretical net productivity rate, and arecovery factor: PBR
= Nyin X 0.5Ryax X Fr. Therecovery factor (Fg) for this stock is 0.5, the value for depleted stocks under the MMPA
(Wade and Angliss 1997). Thus, for the Eastern Pacific stock of northern fur seals, PBR = 18,244 animals (848,539
x 0.043 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

The NMFSestimate of thetotal number of northern fur sealskilled incidental to both theforeign and thejoint
U. S-foreign commercial groundfish trawl fisheries in the North Pacific from 1978 to 1988 was 246 (95% CI: 68 -
567), resulting in an estimated mean annual rate of 22 northern fur seals (Perez and Loughlin 1991). Theforeign high
seas driftnet fisheries also incidentally killed large numbers of northern fur seals, with an estimated 5,200 (95% CI:
4,500 - 6,000) animals taken during 1991 (Larntz and Garrott 1993). These estimates were not included in the
mortality rate calculation because the fisheries are no longer operative. Commercial net fisheries in international
waters of the North Pacific Ocean have decreased significantly in recent years. The assumed level of incidental catch
of northern fur sealsin thosefisheries, though unknown, isthought to beminimal (T. Loughlin, pers. comm., National
Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA, 98115).

Six different commercial fisheriesin Alaskathat could haveinteracted with northern fur sealsweremonitored
for incidental take by fishery observers during 1990-96: Bering Sea (and Aleutian Islands) groundfish trawl, longline,
and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. The only observed fishery in which
incidental mortality occurred wasthe Bering Seaand Aleutian Islands groundfish trawl (Table5), with amean annual
(total) mortality of 1.4 (CV=0.43) 22(€v=06-39}. In 1990 and 1991, observers monitored the Prince William Sound
salmon drift gillnet fishery and recorded no mortalities of northern fur seals. In 1990, observers boarded 300 (57.3%)
of the 524 vesselsthat fished in the Prince William Sound salmon drift gillnet fishery, monitoring atotal of 3,166 sets,
or roughly 4% of the estimated number of sets made by the fleet (Wynneet al. 1991). In 1991, observersboarded 531
(86.9%) of the 611 registered vessals and monitored atotal of 5,875 sets, or roughly 5% of the estimated sets made by
thefleet (Wynneet al. 1992). During 1990, observers also boarded 59 (38.3%) of the 154 vessels participating in the
Alaska Peninsula/Aleutian Islands salmon drift gillnet fishery, monitoring a total of 373 sets, or roughly 4% of the
estimated number of sets made by the fleet (Wynne et al. 1991). Although no interaction with northern fur sealswas
recorded by observersin 1990 and 1991 in these fisheries, duein part tothelow level of observer coverage, mortalities
did occur as recorded in fisher self-reports (see Table 5).

An additional source of information on the number of northern fur seals killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 199886, fisher salf-reports from 3 unobserved fisheries (see Table 5) resulted in
an annual mean of 14.5 mortalitiesfrominteractionswith commercial fishing gear. Whilelogbook records (fisher self-
reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), the biasin these estimates are
hard to quantify because at least in one area (Prince William Sound), it is unlikely that fur seals occur and reports of
fur seal-fishery interactions are likely the result of species misidentification. The great majority of the incidental take
in fisher self-reports occurred in the Bristol Bay salmon drift net fishery. 1n 1990, self-reports from the Bristol Bay
set and drift gillnet fisheries were combined. Asa result some of the northern fur sedl mortalrtres reported in 1990
may have occurred in the set net fishery. 3 -
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Ay.Logbook data are available for part of 1989-1994, after which
1nc1dental mortality reporting requlrements were modified. Under the new system, logbooks are no longer required,
instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the level of
reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality based on
them represent minimums (see Appendix 4 for details).

Table5. Summary of incidental mortality of northern fur seals (Eastern Pacific stock) due to commercial fisheries
from 1990 through 19986 and calculation of the mean annual mortality rate. Mean annual mortality in brackets
represents aminimum estimatefrom self-reported fisheriesinformation. Datafrom 19942 to 19986 (or the most recent
5 years of available data) are used in the mortality calculation when more than 5 years of data are provided for a

particular fishery. n/aindicates that data are not available.
Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Islands 90-986 obs data 53-74% 0,341, 0,6,5,1, 1422
groundfish trawl 2,0,1,0,0 3,0,22,0 (CV=0.43 6:39)
Observer program total 1.422
(CV=0.43 6:39)
Reported
mortalities
Prince William Sound salmon 90-986 df na 1,1,0,0, na [$0.5]
drift gillnet reports n/a, n/a, n/a,
n/a, n/a
Alaska Peninsula/Aleutian 90-986 sdf 2,0,0,0, na [$0.5]
Idands salmon drift gillnet reports n/a, n/a, n/a,
n/a, n/a
Bristol Bay salmon drift gillnet 90-986 sdf n/a 5,0, 49,0, na [$13.5]
reports n/a, n/a, n/a,
n/a, n/a
Minimum total annual mortality $15.9 167
(CV=0.43-8-39)

No observers have been assigned to several of the gillnet fisheriesthat are known to interact with this stock,
making the estimated mortality unreliable. However, thelarge stock sizemakesit unlikely that unreported mortalities
from thosefisherieswould beasignificant source of mortality for the stock. The estimated minimum annual mortality
rateincidental to commercial fisheriesis 167 fur seals per year based on observer data(12), and self-reported fisheries
information (15) where observer data were not available.

Subsistence/Native Harvest | nformation

AlaskaNativesresiding onthePribilof I1slands areallowed an annual subsistenceharvest of northern fur seals,
with atakerange determined from annual household surveys. From 1986 to 1996, the annual subsistence harvest level
averaged 1,412 and 193 for St. Paul and St. George Islands, respectively, for atotal of 1,605. The subsistence harvest
in 1994 was 1,616 and 161 on St. Paul and St. George Islands, respectively, for atotal of 1,777. The subsistence
harvest in 1995 was 1,265 and 260 on St. Paul and St. George, respectively, for a total of 1,525. The subsistence
harvest in 1996 was 1,591 (including 3 females accidentally harvested) and 232 on St. Paul and St. George Islands,
respectively, for atotal of 1,823. Thus, the mean annual subsistence take of northern fur seals from this stock during
the 3-year period from 1994 to 1996 was 1,708 animals. Only juvenile males are taken in the subsistence harvest,
which likely results in a much smaller impact on population growth than a harvest of equal proportions of males and
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females. Subsistence take in areas other than the Pribilof 1slands is known to occur, though believed to be minimal
(NMFS unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Sesattle, WA 98115).

Other Mortality

Intentional killing of northern fur seals by commercial fishers, sport fishers, and others may occur, but the
magnitude of this mortality is unknown. Such shooting has been illegal since the species was listed as depleted in
1988. (Note: the 1994 Amendmentsto the MM PA madeintentional lethal take of any marine mammal illegal except
where imminently necessary to protect human life).

Mortality resulting from entanglement in marine debris has been implicated as a contributing factor in the
decline observed in the northern fur seal population on the Pribilof Islands during the 1970s and early 1980s (Fowler
1987, Swartzman et al. 1990). Surveysconducted from 1995 to 1997 on St. Paul Island indicate arate of entanglement
among subadult males comparable to the 0.2% rate observed from 1988 to 1992 (Fowler and Ragen 1990, Fowler et
al. 1994), which islower than the rate of entanglement (0.4%) observed during 1976-85 (Fowler et al. 1994). During
1995-97, NMFSresearchersin conjunction with members of the Aleut communities of St. Paul and St. George lslands
captured and removed entangling debris (including trawl net, packing bands, twine, and miscellaneous items) from
88, 146 and 87 northern fur seals, respectively.

STATUSOF STOCK

Based on currently available data, the minimum estimated fishery mortality and seriousinjury for this stock
(16%) is less that 10% of the calculated PBR (1,824) and, therefore, can be considered to be insignificant and
approaching azero mortality and seriousinjury rate. The estimated annual level of total human-caused mortality and
seriousinjury (167 + 1,708 = 1,7245) is not known to exceed the PBR (18,244) for this stock. The Eastern Pacific
stock of northern fur seal is classified as a strategic stock becauseit is designated as depleted under the MMPA. The
Alaska SRG has noted that the multiplier used to convert pup countsto total population sizeislikely negatively biased
and that the estimate of the current population size using the existing multiplier is only marginally less than 60% of
the best available estimate of K (DeMaster 1996). Therefore, the Alaska Scientific Review Group has recommended
that the NMFS undertake research to evaluate the degree to which the currently used multiplier may be biased, and
if necessary, consider re-evaluating the status of this stock relative to carrying capacity.

Habitat Concerns

Recent rapid development on the Pribilof 1slands increases the potential for negatively affecting habitat used
by northern fur seals. Associated with the development on the islands comes the nearshore discharge of seafood
processing waste, oil and contaminant spills, increased direct human disturbance, and increased levels of noise and
olfactory pollution. Preliminary data suggest that the development on St. Paul I1sland may be impacting fur seal
rookeries as pup production has declined on two of the three rookeriesin closest proximity to human habitation and
to the sewer and processor outfalls. Studies designed to assess the potential impact of human and industrial
development on the Pribilofs have been planned.
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HARBOR SEAL (Phoca vitulinarichards): Southeast Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals inhabit coastal and
estuarinewatersoff BajaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaskaand Aleutian Islands, and in
the Bering Sea north to Cape Newenham and
the Pribilof Islands. They haul out on rocks,
reefs, beaches, and drifting glacial ice, and feed
in marine, estuarine, and occasionally fresh
waters. Harbor seals generaly are non-
migratory, with local movements associated
with such factors astides, weather, season, food
availability, and reproduction (Scheffer and
Slipp 1944; Fisher 1952; Bigg 1969, 1981).
The results of recent satellite tagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak are also consistent with the conclusion
that harbor sealsarenon-migratory (Frostetal.  giq o8 Approximatedistribution of harbor sealsin Alaskawaters
1996, Swain et al. 1996). However, somelong- (shaded area).
distance movements of tagged animals in
Alaska have been recorded (Pitcher and
McAllister 1981, Frost et al. 1996). Strong fidelity of individuals for haulout sites in June and August also has been
reported, although these studies considered only limited areas during a relatively short period of time (Pitcher and
Calkins 1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 km rare (Harvey 1987) except in western Alaska (Hoover-Miller 1994); 2) Population response data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differences between Gulf of Alaskaand Bering Sea (Hoover 1988, Hoover-Miller 1994, Withrow and Loughlin 1996);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undetermined for Alaska, mitochondrial DNA analysescurrently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries as in the Stock Assessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific data available to support three distinct biological stocks (i.e.,
genetically isolated populations) wereequivocal. However, the Alaska SRG recommended that the available datawere
sufficient tojustify the establishment of three management unitsfor harbor sealsin Alaska(DeMaster 1996). Further,
the SRG recommended that, unlikethestock structurereported in Small and DeM aster (1995), animalsin the Aleutian
Islands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has been adopted by NMFSwith the caveat that management units and stocks are equivalent for the
purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of seals in the Gulf of Alaska, the possible
declinein the Bering Sea, and the stable population in Southeast Alaska (see Current Population Trend section in the
respectiveharbor seal report for details), three separate stocksarerecognized in Alaskawaters: 1) the Southeast Alaska
stock - occurring from the Alaska/British Columbia border to Cape Suckling, Alaska (144°W), 2) the Gulf of Alaska
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stock - occurring from Cape Suckling to Unimak Pass, including animals throughout the Aleutian Islands, and 3) the
Bering Sea stock - including all waters north of Unimak Pass (Fig. 7). Information concerning the three harbor seal
stocks recognized along the West Coast of the continental United States can befound in the Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE

The most recent comprehensive aerial survey of harbor seals in Southeast Alaska was conducted during the
autumn molt in 1993. Eleven separate areas, with amean of 39 (21-59) sites each, were surveyed 5-9 times each; the
minimum number of surveys for each of the 427 siteswas usually 4 or 5. Ten of 11 areas were surveyed during the
third week of September; one areawas surveyed from 31 August to 6 September. All known harbor seal haulout sites
in each area were surveyed, and reconnaissance surveys were flown prior to photographic surveys to establish the
location of additional sites. Aerial surveys were flown within 2 hours on either side of low tide, based on the
assumption that at locations affected by tides, harbor sealshaul out in greatest numbers at and around the time of low
tide (Pitcher and Calkins 1979, Calambokidis et al. 1987). Some of the survey effort was conducted after the molt
peak. If it isassumed that harbor seals decrease their amount of time hauled out after the molt, the counts from the
1993 surveys may have underestimated the number of seals. Mathewsand Kelly (1996), for instance, suggested more
than half of the estimated 6,000 seals found in Glacier Bay in August were not detected in the bay, or within a 60-km
radius of the bay, during the September 1993 survey.

The sum of all mean counts was 21,523 with a combined CV=0.026 (Loughlin 1994). This method of
estimating abundance and its CV assumes that during the survey period no migration occurred between sites and that
there was no trend in the number of animals ashore. The number of seals moving between areas was assumed to be
small considering each area's large geographic size, though a small number of seals may have been counted twice, or
not at all. Data collected from 36 tagged harbor sealsin Southeast Alaska from 1 to 11 September 1994 resulted in
a correction factor of 1.74 (CV=0.068) to account for animals in the water which are thus missed during the aerial
surveys (Withrow and Loughlin 1995). Although this correction factor (CF) was not derived during the actual survey
in 1993, it was considered conservative because the data used to develop the CF were collected during a time period
(early September) when seals are assumed to spend more time on haulouts than when the surveys were flown in 1993
(late September). Utilizing thiscorrection factor resultsin apopulation estimate of 37,450 (21,523 x 1.74; CV=0.073)
for the Southeast Alaska stock of harbor seals.

It should be noted that the CF developed for tidally influenced rocky substrate may not apply to seals hauled
on icefrom tidewater glaciers (Alaska SRG, see DeMaster 1996). Given the relatively small number of harbor seals
counted on glacial haulouts, the magnitude of any biasresulting from using an inappropriate CFislikely small. That
is, if no CF were applied to the counts of seals hauled on glacial haulouts during the 1993 surveys, the resulting
abundanceestimatefor Southeast Alaskawould bereduced by approximately 3% or 1,000 animals. NMFSwill attempt
to capture and radio-tag sealsthat utilize glacial haulouts prior to the next survey in Southeast Alaska. If such efforts
are unsuccessful, pending recommendations from the Alaska SRG, NMFSwill reconsider the methods used to correct
for the number of seals hauled on glacial haulouts.

Minimum Population Estimate

The minimum population estimate (N,,\) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N, = N/exp(0.842x[In(1+[CV(N)]3]*). Using the population estimate (N)
of 37,450 and its associated CV(N) of 0.073, Ny, for this stock of harbor sealsis 35,226.

Current Population Trend

Population trend data have been collected in the vicinity of Sitka and Ketchikan since 1983. When counts
from 1993 were compared with those made in the early 1980s, mean counts of harbor seals at both locations were
lower. However, thisis probably explained by thelate survey datesin 1993. Mean countsfrom both trend routes have
increased since 1983. The mean count for the Ketchikan trend route was 2,708 in 1996, an increase of 3.8% from the
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1995 count. The number of harbor seals at the Ketchikan trend sites has increased 9.3% annually (95% CI: 7.5%-
11.0%) from 1983 to 1996 (Small et al. 1997). The mean count for the Sitka trend route decreased 21.5% from the
1995 count of 2,041 to 1,602 in 1996. However, trend estimates based on modeling count data and environmental
covariatesindicate that the number of harbor sealsat the Sitkatrend siteshasincreased 3.0% annually (95% CI: 2.1%-
3.9%) from 1983 to 1996 (Small et al. 1997). It should be clear that these data are from selected ‘trend’ sites and not
complete census surveys. Further, both of these trend routes are for terrestrial haul outs, which may not be
representative of animals that use glacial haul outs.

Additional information concerning trend counts in Southeast Alaska come from Glacier Bay. The number
of harbor seals in Johns Hopkins Inlet (a tidewater glacial fjord in Glacier Bay) increased steeply (30.7% annually)
between 1975 and 1978, and then at a slower rate (2.6% annually) for the period from 1983 to 1996 (Mathews and
Pendleton 1997). Immigration and reduced mortality may have contributed to the steep growth between 1975 and
1978. During 1992-96, the number of sealsin JohnsHopkinsInlet (glacial icehaul out) increased 7.1% annually (95%
Cl: 1.7%-12.4%), whereas the number of seals using terrestrial haul outs decreased 8.6% annually (95% CI: 5.6%-
11.7%) over the same period. The combined effect of the recent divergent trend at glacial ice versusterrestrial haul
outsisthat numbersin Glacier Bay overall appear to be stable or possibly increasing (Mathews and Pendleton 1997).
Results from the Sitka, Ketchikan, and Glacier Bay trend analyses provide a strong indication that the number of
harbor seals in Southeast Alaska has been increasing since at least 1983 (Small et al. 1997).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Southeast Alaska harbor seal
stock. Population growth rates of 6% and 8% were observed between 1991 and 1992 in Oregon and Washington,
respectively. Harbor sealshave been protected in British Columbiasince 1970, and the population has responded with
an annual rate of increase of approximately 12.5% since 1973 (Olesiuk et al. 1990). However, until additional data
become available, it is recommended that the pinniped maximum theoretical net productivity rate (Ryax) of 12% be
employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = N,y X 0.5Ryax X Fg. The recovery factor (Fg) for this stock is 1.0
(Wade and Angliss 1997), as population levels have increased or remained stable with a known human take (Pitcher
1990, Small et al. 1997). Thus, for this stock of harbor seals, PBR = 2,114 animals (35,226 x 0.06 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Some fishing effort by vessels participating in the Gulf of Alaska (GOA) groundfish longline fishery occurs
in the offshorewaters of Southeast Alaska. Effort levelsareinsignificant for the portion of the GOA groundfish trawl
and pot fisheries operating in these waters. During the period from 1990 to 1996, 21-31% of the GOA longline catch
occurred within the range of the Southeast Alaska harbor seal stock. This fishery has been monitored for incidental
take by fishery observersfrom 1990 to 1996 (8-21% observer coverage), although observer coverage has been very low
in the offshorewaters of Southeast Alaska (Table 6a). The only observed harbor seal mortality in thisfishery occurred
in 1995, resulting in a mean annual (total) mortality of 4 (CV=1.0).

An additional source of information on the number of harbor sealskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 1990 and 1996, fisher self-reports from 2 unobserved fisheries (see Table 6a) resulted in an annual
mean of 31.25 mortalities from interactions with commercial fishing gear. However, because logbook records (fisher
self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be
minimum estimates. As recommended by the Alaska SRG, given that harbor seals are the only common phocid in
Southeast Alaska, fisher self-reportsof unidentified phocid mortalitieshave been included asincidental takesof harbor
sealsin Table 6a (DeMaster 1996: p. 8). The majority of self-reported incidental takes were reported in the Y akutat
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salmon set gillnet fishery. Self-reported fisheries dataareincompletefor 1994, not availablefor 1995, and considered
unreliable for 1996 (see Appendix 4).

Table6a. Summary of incidental mortality of harbor seals (Southeast Alaska stock) dueto commercial fisheriesfrom
1990 through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheriesinformation. Datafrom 1992 to 1996 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Gulf of Alaska groundfish 90-96 obs data <1-5% 0,0,0,0, 0,0,0,0, 4
longline (incl. misc. finfish and 0,1,0 0,20,0 (Cv=1.0)
sablefish fisheries)
Observer program total 4
(Cv=1.0)
Reported
mortalities
Southeast Alaska salmon drift 90-96 sdf na 8,1,4,2, na [$3.75]
gillnet reports n/a, n/a, n/a
Y akutat salmon set gillnet 90-96 sdf na 0, 18, 31, 61, na [$27.5]
reports n/a, n/a, n/a
Minimum total annual mortality $35.25
(CV=1.0)

The estimated minimum annual mortality rateincidental to commercial fisheriesis 36 harbor seals, based on
observer data (4) and salf-reported fisheriesinformation (rounded to 32). However, areliable estimate of the mortality
rate incidental to commercial fisheriesis currently unavailable because of the absence of observer placementsin the
gillnet fisheriesmentioned above. TheY akutat salmon set gillnet fishery isscheduled to be observed in 2000 and 2001.
The Southeast Alaska drift gillnet fishery is scheduled to be observed in 2005 and 2006.

Subsistence/Native Harvest | nformation

The 1992-96 subsistence harvest of harbor sealsin Alaska was estimated by the Alaska Department of Fish
and Game, under contract with NMFS (Table 6b: Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). In each year,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
householdsin about 60 coastal communitieswithin the geographic range of the harbor seal in Alaska. Interviewswere
conducted in 18 communitiesin Southeast Alaska. The statewide total subsistence take of harbor sealsin 1992 was
estimated at 2,888 (95% Cl 2,320-3,741), with 2,535 harvested and 353 struck and lost. Thetotal subsistencetakein
1993 was estimated at 2,736 (95% CI 2,334-3,471), with 2,365 harvested and 371 struck and lost. The total
subsistencetakein 1994 was estimated at 2,621 (95% ClI 2,110-3,457), with 2,313 harvested and 308 struck and lost.
Thetotal subsistencetakein 1995 was estimated at 2,742 (95% CI 2,184-3,679), with 2,499 harvested and 243 struck
and lost. Thetotal subsistencetakein 1996 was estimated at 2,741 (95% CI 2,378-3,479), with 2,415 harvested and
327 struck and lost.

Table6b providesasummary of thesubsistence harvest information for the Southeast Alaskastock. Themean
annual subsistence take from this stock of harbor seals, including struck and lost, over the 3-year period from 1994 to
1996 was 1,749 animals. The reported average age-specific kill of the harvest from the Southeast Alaska stock since
1992 was 85% adults, 7% juveniles, 1% pups, and 7% of unknown age. The reported average sex-specific kill of the
harvest was 49% males, 24% females, and 27% of unknown sex.
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Table 6b. Summary of the subsistence harvest data for the Southeast Alaska stock of harbor seals, 1992-96.

Estimated total Per centage of statewide Number
Y ear number taken total Number harvested struck and lost
1992 1,670 58.3% 1,481 189
1993 1,615 59.2% 1,425 190
1994 1,500 57.2% 1,348 152
1995 1,890 68.9% 1,719 171
1996 1,858 67.7% 1,642 216
Mean annual take (1994-96) 1,749

Other Mortality

Illegal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto the MM PA madeintentional lethal take of any marine mammal illegal except whereimminently
necessary to protect human life).

STATUSOF STOCK

Harbor seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, it is unknown whether the kill rateisinsignificant. At present, annual mortality levelsless
than 211 animals per year (i.e.,, 10% of PBR) can be considered insignificant and approaching zero mortality and
seriousinjury rate. Based on currently available data, the estimated annual level of total human-caused mortality is
1,785 (36 + 1,749) harbor seals. Although considered unlikely dueto stable or increasing trends, it isunknown if the
estimated annual level of total human-caused mortality and seriousinjury exceedsthe PBR (2,114) for thisstock. Until
additional information on mortality incidental to commercial fisheries becomesavailable, the Southeast Alaska stock
of harbor sealsisnot classified as strategic. This classification is consistent with the recommendations of the Alaska
Scientific Review Group (DeMaster 1995: p. 14). The status of this stock relative to its Optimum Sustainable
Population size is unknown.
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HARBOR SEAL (Phoca vitulinarichards): Gulf of Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals inhabit coastal and
estuarinewatersoff BajaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaskaand Aleutian Islands, and in
the Bering Sea northward to Cape Newenham
and the Pribilof Islands. They haul out on
rocks, reefs, beaches, and drifting glacial ice,
and feed in marine, estuarine, and occasionally
fresh waters. Harbor seals generally are non-
migratory, with local movements associated
with such factors astides, weather, season, food
availability, and reproduction (Scheffer and
Slipp 1944; Fisher 1952; Bigg 1969, 1981).
The results of recent satellite tagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak are also consistent with the conclusion
that harbor sealsarenon-migratory (Frostetal. g 9. Approximatedistribution of harbor sealsin Alaskawaters
1996, Swain et al. 1996). However, somelong- (shaded area).
distance movements of tagged animals in
Alaska have been recorded (Pitcher and
McAllister 1981, Frost et al. 1996). Strong fidelity of individuals for haulout sites in June and August also has been
reported, although these studies considered only limited areas during a relatively short period of time (Pitcher and
Calkins 1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 km rare (Harvey 1987) except in western Alaska (Hoover-Miller 1994); 2) Population response data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differences between Gulf of Alaskaand Bering Sea (Hoover 1988, Hoover-Miller 1994, Withrow and Loughlin 1996);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undetermined for Alaska, mitochondrial DNA analysescurrently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries as in the Stock Assessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific data available to support three distinct biological stocks (i.e.,
genetically isolated populations) wereequivocal. However, the Alaska SRG recommended that the available datawere
sufficient tojustify the establishment of three management unitsfor harbor sealsin Alaska(DeMaster 1996). Further,
the SRGrecommended that, unlikethe stock structurereportedin Small and DeM aster (1995), animalsintheAleutian
Islands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has been adopted by NMFSwith the caveat that management units and stocks are equivalent for the
purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of seals in the Gulf of Alaska, the possible
declinein the Bering Sea, and the stable population in Southeast Alaska (see Current Population Trend section in the
respectiveharbor seal report for details), three separate stocksarerecognized in Alaskawaters: 1) the Southeast Alaska
stock - occurring from the Alaska/British Columbia border to Cape Suckling, Alaska (144°W), 2) the Gulf of Alaska
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stock - occurring from Cape Suckling to Unimak Pass, including animals throughout the Aleutian Islands, and 3) the
Bering Sea stock - including all waters north of Unimak Pass (Fig. 8). Information concerning the three harbor seal
stocks recognized along the West Coast of the continental United States can befound in the Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE

Extensive photographic aerial surveys of harbor seals from the Gulf of Alaska stock were conducted during
1994 and 1996. The Aleutian Islands were surveyed from 29 August to 8 September of 1994 (Withrow and Loughlin
1995a). Between 25 August and 3 September of 1996 the south side of the Alaska Peninsula, Cook Inlet, Kenai
Peninsula, Kodiak Archipelago, and Copper River Delta were surveyed (Withrow and Loughlin 1997). All known
harbor seal haulout sites in each area were surveyed, and reconnai ssance surveys were flown prior to photographic
surveysto establish thelocation of additional sites. Aerial surveyswereflown within 2 hourson either side of low tide,
based on the assumption that at |ocations affected by tides, harbor seals haul out in greatest numbers at and around the
time of low tide (Pitcher and Calkins 1979, Calambokidis et al. 1987). One to seven repetitive photographic counts
were obtained for each major haulout site within each study area. Coefficients of variation (CV) were determined for
multiple surveys and found to be <0.19 in all cases. This method of estimating abundance and its CV assumes that
during the survey period no migration occurred between sites and that there was no trend in the number of animals
ashore. The number of seals moving between areas was assumed to be small considering each area'slarge geographic
size, though a small number of seals may have been counted twice or not at all.

During summer of 1996, two different aerial surveys covered portions of Prince William Sound. During
August 17-26 surveysof trend route A in Prince William Sound resulted in an adjusted mean count of 984 (CV=0.045)
seals (Frost et al. 1997). Between August 27 and September 6 surveys of trend route B, excluding Columbia Bay (a
tidewater glacial haulout system), in Prince William Sound resulted in a mean count of 1,261 (CV=0.044) seals
(unpubl. data, J. Burns, Living Resources Inc., P. O. Box 83570, Fairbanks, AK, 99708). During theroute B surveys,
the count data from Columbia Bay were considered unreliable due to difficult ice conditions and the widely scattered
distribution of seals. Instead, a reasonable minimum estimate for the number of harbor seals using Columbia Bay at
thetime of the surveys (1,000 seals) will be added below (see Minimum Population Estimate section). Combining the
countsfrom trend routes A and B resultsin a mean count of 2,245 (CV=0.032) harbor sealsin Prince William Sound,
excluding Columbia Bay.

Due to the extreme difficulty in censusing harbor seals during the 1994 Aleutian Islands survey, it is
recommended that the maximum count of 3,437 be used for an abundance estimate for that region (Withrow and
Loughlin 1995a). The coefficient of variation for the mean count (CV=0.059) should be used for the 1994 survey data
because an estimate for the CV is not available for the maximum count. The mean count for the 1996 surveys was
16,013 (CV=0.025) harbor seals, with thefollowing mean countsfor the major survey areas: Copper River Delta3,174
(CV=0.078); Prince William Sound 2,245; Kenai Peninsula 713 (CV=0.072); Cook Inlet 2,244 (CV=0.105); Kodiak
Archipelago 4,437 (CV=0.035); and the south side of the Alaska Peninsula 3,200 (CV=0.034). Therefore, for the Gulf
of Alaska stock of harbor seals, the total combined count from the 1994 and 1996 aerial surveys was 19,450
(CVv=0.023) animals.

Data collected from 36 tagged harbor seals in Southeast Alaska during 1994 resulted in a correction factor
of 1.74 (CV=0.068) to account for animalsin thewater which are thus missed during the aerial surveys (Withrow and
Loughlin 1995b). In 1995, 25 harbor sealsweretagged at a sand bar haulout near Cordova, AK (note: within the Gulf
of Alaska). The haulout behavior of these seals was monitored from August 12 to 23, and a correction factor of 1.50
(CV=0.047) was developed for the 1995 aerial survey in this area (Withrow and Loughlin 1996). Although much of
the haulout substrate in the Gulf of Alaska areaisrocky, the 1.50 CF (correction factor) from 1995 is considered to
bethe best availableand most conservative CF for the 1996 survey data because the data used to estimate the CF were
1) collected in the survey area, 2) collected during a comparablelow-tide survey window, and 3) collected more closely
to the peak haul out time period (i.e., CF data collected from 12 August to 23 August versus the survey datafrom 23
August to 9 September). The Southeast Alaska correction factor of 1.74 was not employed for this stock because the
data used to calculate the CF were 1) not collected from the Gulf of Alaska areaand 2) collected to some extent after
the survey period was completed (i.e., CF data from SE Alaska were collected from 1 September to 11
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September)(Alaska SRG, see DeMaster 1996). Therefore, using the Gulf of Alaska correction factor resultsin an
abundance estimate of 29,175 (19,450 x 1.50, CV=0.052) for the Gulf of Alaska stock of harbor seals.

The next round of aerial surveysto assess the abundance of this stock will occur during the summers of 1999
(Aleutian Islands) and 2001 (Gulf of Alaska). Preliminary results of these surveyswill be available in autumn of the
respective survey year.

Minimum Population Estimate

The minimum population estimate (N,,\) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842x[In(1+[CV(N)]?]*). Using the population estimate (N)
of 29,175 and its associated CV(N) of 0.052, N, for this stock of harbor sealsis 27,917. Including the minimum
population estimate for ColumbiaBay (1,000 animals) resultsin an N, of 28,917 harbor sealsfor the Gulf of Alaska
stock.

Current Population Trend

Thepopulationtrend inthe Aleutian Islandsis unclear because the 1994 survey was the most complete census
todatefor that region. Previous harbor seal countsin that area are not comparableto the 1994 data because they were
conducted incidental to surveysdesigned to assess other species(i.e., seaottersor Steller sealions). However, asubset
of the 1994 survey in the eastern Aleutian Islands indicated a count of 1,600 in an area that had counts of
approximately 1,000-2,500 seals during 1975-77 (Small 1996).

In Prince William Sound, harbor seal numbers declined by 57% from 1984 to 1992 (Pitcher 1989, Frost and
Lowry 1993). The decline began before the 1989 Exxon Valdez ail spill, was greatest in the year of the spill, and may
have lessened thereafter. Between 1989 and 1995 aerial survey counts of 25 haulout sites in Prince William Sound
(trend route A) showed significant declines in the number of seals during the molt (19%) and during pupping (31%)
(Frost et al. 1996). Adjusted molt period countsfor 1996 were 15% lower than the 1995 counts, indicating that harbor
seal numbersin Prince William Sound have not yet recovered from the spill or whatever was causing the decline and
that the long-term decline has not ended (Frost et al. 1997).

A steady decreasein numbers of harbor seals has been reported throughout the Kodiak Archipelago from the
mid-1970s to the 1990s. On southwestern Tugidak Island, formally one of the largest concentrations of harbor seals
in the world, counts declined 85% from 1976 (6,919) to 1988 (1,014) (Pitcher 1990). More recently, the Tugidak
Island count has increased from 769 in 1992 to 1,420 in 1996 (Small 1996, Withrow and Loughlin 1997), although
this still only represents a fraction of its historical size. The population around Kodiak Island, based on an aerial
photographic route established in 1992, is estimated to have increased at 7.2% annually from 1992-96 (Small et al.
1997). Despite some positive signs of growth in certain areas, the overall Gulf of Alaska stock size remains small
compared to its sizein the 1970s and 1980s.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Gulf of Alaska or Bering Sea
harbor seal stock. Population growth rates were estimated at 6% and 8% between 1991 and 1992 in Oregon and
Washington, respectively (Huber et al. 1994). Harbor seals have been protected in British Columbia since 1970, and
the popul ation has responded with an annual rate of increase of approximately 12.5% since 1973 (Olesiuk et al. 1990).
However, until additional data become available from which more reliable estimates of population growth can be
determined, it isrecommended that the pinni ped maximum theoretical net productivity rate (Ryax) of 12% beemployed
for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = Ny, X 0.5R,ax X Fr. The recovery factor (Fg) for this stock is 0.5,
the value for pinniped stocks with unknown status (Wade and Angliss 1997). Thus, for the Gulf of Alaska stock of
harbor seals, PBR = 868 animals (28,917 x 0.06 x 0.5).
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Gulf of Alaska stock of harbor seals
weremonitored for incidental take by fishery observersduring 1990-96: Gulf of Alaskagroundfishtrawl, longline, and
pot fisheries. For the fisheries with observed takes, the range of observer coverage over the 7-year period, aswell as
the annual observed and estimated mortalities are presented in Table 7a. The mean annual (total) mortality rate was
0.4 (CV=1.0) for the Gulf of Alaska groundfish trawl fishery and was 0.2 (CV=1.0) Gulf of Alaska pot fishery. The
harbor seal taken in the pot fishery in 1995 (7% observer coverage) occurred during an unmonitored haul and therefore
could not be used to estimate mortality for the entire fishery. Therefore, 1 mortality was used as both the observed
mortality and estimated mortality in 1995 for that fishery, and should be considered a minimum estimate.

Table 7a. Summary of incidental mortality of harbor seals (Gulf of Alaska stock) due to commercial fisheries from
1990 through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheriesinformation or stranding data. Data from 1992 to 1996 (or the most
recent 5 years of available data) are used in the mortality calculation when more than 5 years of data are provided for
a particular fishery. n/aindicates that data are not available.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Gulf of Alaska (GOA) 90-96 obs data 33-55% 0,1,1,0, 0,3,20, 04
groundfish trawl 0,0,0 0,0,0 (Cv=1.0)
GOA finfish pot 90-96 obs data 5-13% 0,0,0,0, 0,0,0,0, 0.2
0,10 0,10 (Cv=1.0)
Prince William Sound salmon 90-91 obs data 4-5% 2,1 36, 12 24
drift gillnet (Cv=0.50)
Alaska Peninsula/Aleutian 90 obs data 4% 0 0 0
Idands salmon drift gillnet
Observer program total 24.6
(CV=0.49)
Reported
mortalities
Cook Inlet salmon set gillnet 90-96 df na 6,0,1,0, na [$1.75]
reports n/a, n/a, n/a
Prince William Sound set gillnet 90-96 df na 0,0,0,1, na [$0.25]
reports n/a, n/a, n/a
Kodiak salmon set gillnet 90-96 df na 3,0,0,0, na [$0.75]
reports n/a, n/a, n/a
Alaska salmon purse seine 90-96 df na 0,0,0,2, na [$0.5]
(except for Southeast) reports n/a, n/a, n/a
Alaska Peninsula/Aleutian 90-96 df na 9,2,12,5, na [$7.0]
Idands salmon drift gillnet reports n/a, n/a, n/a
unknown Gulf of Alaskafishery 92-96 strand na 0,0,0,0,1 na [$0.2]
data
Minimum total annual mortality $35.05
(CV=0.49)
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In the Prince William Sound salmon drift gillnet fishery, observersrecorded 2 incidental mortalities of harbor
sealsin 1990 (Wynneet al. 1991), and 1in 1991 (Wynne et al. 1992). The extrapolated kill estimates were 36 (95%
Cl 2-74) in 1990 and 12 (95% CI 1-44) in 1991, resulting in amean kill rate of 24 (CV=0.5) animals per year for this
fishery. In 1990, observers boarded 300 (57.3%) of the 524 vessdls that fished in the Prince William Sound salmon
drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly 4% of the estimated number of sets made by the fleet.
In 1991, observers boarded 531 (86.9%) of the 611 registered vessals and monitored atotal of 5,875 sets, or roughly
5% of the estimated sets made by the fleet. The estimated mortality rate of harbor seals based on the 1990 and 1991
observed mortalities for this fishery is 0.0002 kills per set. Fisher self-reports of harbor seal mortalities due to this
fishery detail 19, 4, 7, 24, and 0 mortalities in 1990, 1991, 1992, 1993, and 1996, respectively. The extrapolated
(estimated) mortality from the 1990-91 observer program (24 seals per year) accounts for these mortalities, so they do
not appear in Table 7a. Combining the estimates from the groundfish trawl and pot fisheries presented above (0.4 +
0.2 = 0.6) with the estimate from the Prince William Sound salmon drift gillnet fishery (24) resultsin an estimated
annual incidental kill ratein observed fisheries of 24.6 (CV=0.49) harbor seals per year from this stock. It should be
noted that in 1990, observersal so boarded 59 (38.3%) of the 154 vessel sparti cipating i n the Alaska Peninsula/Aleutian
Island salmon drift gillnet fishery, monitoring atotal of 373 sets, or roughly 4% of the estimated number of sets made
by the fleet (Wynne et a. 1991). Although no interaction with harbor seals was recorded by observersin 1990, due
in part to the low level of observer coverage, mortalities did occur as recorded in fisher self-reports (see Table 7a).

An additional source of information on the number of harbor sealskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 1990 and 1996, fisher self-reports from 5 unobserved fisheries (see Table 7a) resulted in an annual
mean of 10.25 mortalities from interactions with commercial fishing gear. However, because logbook records (fisher
self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be
minimum estimates. These totals are based on all available self-reported fisheries information for Gulf of Alaska
fisheries, except the Prince William Sound salmon drift gillnet fishery and the Gulf of Alaska groundfish trawl and
pot fisheries for which observer data were presented above. 1n 1990, fisher self-reports from the Cook Inlet set and
drift gillnet fisheries were combined. As aresult, some of the harbor seal mortalities reported in 1990 may have
occurred in the drift net fishery. Self-reported fisheries data are incomplete for 1994, not available for 1995, and
considered unreliable for 1996 (see Appendix 4).

Strandings of harbor seals entangled in fishing gear or with injuries caused by interactions with gear are
another source of mortality data. During the 5-year period from 1992 to 1996 the only fishery-related harbor seal
stranding was reported in June of 1996 on Middleton Island. The entanglement could not be attributed to a particular
fishery and as aresult has been included in Table 7a as occurring in an unknown fishery. Fishery-related strandings
during 1992-96 result in an estimated annual mortality of 0.2 harbor sealsfromthisstock. Thisestimateisconsidered
aminimum because not all entangled animals strand and not all stranded animals are found or reported.

The estimated minimum annual mortality rate incidental to commercial fisheriesis 36 (rounded up), based
on observer data(24.6) and self-reported fisheriesinformation (10.25) or stranding data (0.2) where observer datawere
not available. However, a reliable estimate of the mortality rate incidental to commercial fisheries is currently
unavailable because of the absence of observer placements in several fisheries mentioned above.

Subsistence/Native Harvest | nformation

The 1992-96 subsistence harvest of harbor sealsin Alaska was estimated by the Alaska Department of Fish
and Game, under contract withthe NMFS (Table 7b: Wolfeand Mishler 1993, 1994, 1995, 1996, 1997). In each year,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
householdsin about 60 coastal communities within the geographic range of the harbor seal in Alaska. Between 1992-
96, interviewswere conducted in approximately 29 communitiesthat lie within the range of the Gulf of Alaskaharbor
seal stock. The statewidetotal subsistencetake of harbor sealsin 1992 was estimated at 2,888 (95% Cl 2,320-3,741),
with 2,535 harvested and 353 struck and lost. The total subsistence take in 1993 was estimated at 2,736 (95% Cl
2,334-3,471), with 2,365 harvested and 371 struck and lost. Thetotal subsistencetakein 1994 was estimated at 2,621
(95% CI 2,110-3,457), with 2,313 harvested and 308 struck and lost. Thetotal subsistencetakein 1995 was estimated
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at 2,742 (95% Cl 2,184-3,679), with 2,499 harvested and 243 struck and lost. Thetotal subsistence takein 1996 was
estimated at 2,741 (95% CI 2,378-3,479), with 2,415 harvested and 327 struck and lost.

Table 7b provides a summary of the subsistence harvest information for the Gulf of Alaska stock. The mean
annual subsistencetake from this stock of harbor seals, including struck and lost, over the 3-year period from 1994 to
1996 was 791 animals. Thereported average age-specific kill of the harvest from the Gulf of Alaska stock since 1992
was 58% adults, 27% juveniles, 2% pups, and 13% of unknown age. The reported average sex-specific kill of the
harvest was 44% males, 18% females, and 38% of unknown sex.

Table 7b. Summary of the subsistence harvest data for the Gulf of Alaska stock of harbor seals, 1992-96.

Estimated total Per centage of statewide Number
Y ear number taken total Number harvested struck and lost
1992 967 33.7% 884 83
1993 914 33.5% 812 102
1994 913 34.9% 819 94
1995 724 26.4% 683 41
1996 735 26.8% 679 56
Mean annual take (1994-96) 791

Other Mortality

[llegal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto the MM PA madeintentional lethal take of any marinemammal illegal except whereimminently
necessary to protect human life).

STATUSOF STOCK

Sustainable harvest levelsfor this stock will bedetermined from the analysis of information gathered through
the cooperativemanagement process, and will reflect thedegree of uncertai nty associated with theinformation obtained
for thisstock. Effortswereinitiated in 1995 and 1996 to devel op a cooperative approach for management of thisstock;
hewever; afinal agreement was hasretbeen approved in 1999 to-date.

Harbor seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, it is unknown whether the kill rate due to commercial fishing isinsignificant. At present,
annual fishery-related mortality level slessthan 87 animal s per year (i.e., 10% of PBR) can be considered insignificant
and approaching zero mortality and seriousinjury rate. Based on currently available data, the estimated annual level
of total human-caused mortality is 827 (36 + 791) harbor seals which does not exceed the PBR (868) for this stock.
Until additional information on mortality incidental to commercial fisheries becomes available, the Gulf of Alaska
stock of harbor sealsis not classified as strategic. This classification is consistent with the recommendations of the
AlaskaSRG (DeMaster 1998). Thestatusof thisstock relativeto its Optimum Sustai nable Popul ation sizeisunknown.
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HARBOR SEAL (Phocavitulinarichards): Bering Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals inhabit coastal and
estuarinewatersoff BajaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaskaand Aleutian Islands, and in
the Bering Sea north to Cape Newenham and
the Pribilof Islands. They haul out on rocks,
reefs, beaches, and drifting glacial ice, and feed
in marine, estuarine, and occasionally fresh
waters. Harbor seals generaly are non-
migratory, with local movements associated
with such factors astides, weather, season, food
availability, and reproduction (Scheffer and
Slipp 1944; Fisher 1952; Bigg 1969, 1981).
The results of recent satellite tagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak are also consistent with the conclusion
that harbor seals are non-migratory (Frost et al.
1996, Swain et al. 1996). However, somelong-  Figure 10. Approximate distribution of harbor seals in Alaska
distance movements of tagged animals in  waters (shaded area).
Alaska have been recorded (Pitcher and
McAllister 1981, Frost et a. 1996). Strong
fiddity of individuals for haulout sitesin June and August also has been reported, although these studies considered
only limited areas during arelatively short period of time (Pitcher and Calkins 1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 km rare (Harvey 1987) except in western Alaska (Hoover-Miller 1994); 2) Population response data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differencesbetween Gulf of Alaskaand Bering Sea(Hoover 1988, Hoover-Miller 1994, Withrow and Loughlin 1996b);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undetermined for Alaska, mitochondrial DNA analysescurrently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries as in the Stock Assessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific data available to support three distinct biological stocks (i.e.,
genetically isolated populations) wereequivocal. However, the Alaska SRG recommended that the available datawere
sufficient tojustify the establishment of three management unitsfor harbor sealsin Alaska(DeMaster 1996). Further,
the SRGrecommended that, unlikethe stock structurereportedin Small and DeMaster (1995), animalsintheAleutian
Islands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has been adopted by NMFSwith the caveat that management units and stocks are equivalent for the
purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of seals in the Gulf of Alaska, the possible
declinein the Bering Sea, and the stable population in Southeast Alaska (see Current Population Trend section in the
respectiveharbor seal report for details), three separate stocksarerecognized in Alaskawaters: 1) the Southeast Alaska
stock - occurring from the Alaska/British Columbia border to Cape Suckling, Alaska (144°W), 2) the Gulf of Alaska
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stock - occurring from Cape Suckling to Unimak Pass, including animals throughout the Aleutian Islands, and 3) the
Bering Sea stock - including all waters north of Unimak Pass (Fig. 9). Information concerning the three harbor seal
stocks recognized along the West Coast of the continental United States can befound in the Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE

Extensive photographic aeria surveys of harbor sealsin the Bering Sea were conducted during the autumn
molt in 1995 (28 August - 10 September), throughout northern Bristol Bay and along the north side of the Alaska
Peninsula (Withrow and Loughlin 1996a). All known harbor seal haulout sites in each area were surveyed, and
reconnaissance surveys were flown prior to photographic surveys to establish the location of additional sites. Aerial
surveyswere flown within 2 hours on either sideof low tide, based on the assumption that at |ocations affected by tides,
harbor sealshaul out in greatest numbers at and around the time of low tide (Pitcher and Calkins 1979, Calambokidis
et al. 1987). At least four repetitive photographic countswere obtained for each major rookery and haulout sitewithin
each study area. Coefficients of variation were determined for multiple surveys and found to be <0.19 in all cases.
Thismethod of estimating abundanceand its CV assumesthat during the survey period no migration occurred between
sites and that there was no trend in the number of animals ashore. The number of seals moving between areas was
assumed to be small considering each area's large geographic size, though a small number of seals may have been
counted twice or not at all.

The total mean count for the 1995 surveys was 8,740 (CV=0.040) harbor seals, with mean counts of 955
(CVv=0.071) for northern Bristol Bay and 7,785 (CV=0.044) for the north side of the Alaska Peninsula (Withrow and
Loughlin 19964a). A correction factor based on data from animals from this stock is currently unavailable. A tagging
experiment conducted from 17 to 23 August 1995 collected data from 25 harbor seals using a sand bar haul out near
Cordova, Alaska (withinthe Gulf of Alaska), resultingin acorrection factor of 1.50 (CV=0.047) to account for animals
in the water which are thus missed during the aerial surveys (Withrow and Loughlin 1996b). This correction factor
was used for the Bering Sea stock due to the similarity in haulout habitat type (sand bar) to a majority of harbor seal
haulout sites found in the Bering Sea. Further, this CF was considered conservative by the Alaska SRG (DeMaster
1996) because thetiming of the aerial survey waslater than the timing of the CF study and it islikely that the fraction
of seals hauled out during the surveys was smaller. Multiplying these aerial survey counts by the correction factor
resultsin an estimated abundance of 13,110 (8,740 x 1.50; CV=0.062) harbor sedls.

In 1995, daily land counts of harbor seals were conducted on Otter Island (one of the Pribilof 1slands) from
July 2 through August 8. The maximum count during this study was 202 seals (Withrow and Loughlin 1996a).
Adding this count to the corrected estimated abundance from the aerial surveys results in an estimated abundance of
13,312 (13,110 + 202) harbor sedls for the Bering Sea stock.

Minimum Population Estimate

The minimum population estimate (N,,,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842x[In(1+[CV(N)]?]*). Using the population estimate (N)
of 13,110 from the aerial surveys and the associated CV(N) of 0.062, results in an estimate of 12,446 harbor seals.
Adding the maximum count of 202 seals from the Otter Island survey resultsin an Ny, of 12,648 for the Bering Sea
harbor seal stock.

Current Population Trend

The number of harbor sealsin the Bering Seastock isthought to have declined between the 1980's and 1990's
be-dechining (Alaska SRG, see DeMaster 1996); however, published data to support this conclusion are unavailable.
Specifically, in 1974 there were 1,175 seals reported on Otter Island. The maximum count in 1995 (202 seals)
represents an 83% decline (Withrow and Loughlin 1996a). However, as noted by the Alaska SRG (DeMaster 1996),
the reason(s) for this declineis(are) confounded by the recol onization of Otter Island by northern fur seals since 1974,
which has caused aloss of available habitat for harbor seals. Further, counts of harbor seals on the north side of the
AlaskaPeninsulain 1995 werelessthan 42% of the 1975 counts, representing adecline of 3.5% per year. The number
of harbor seals in northern Bristol Bay are also lower, but have remained stable since 1990 (Withrow and Loughlin
19964).
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliablerates of maximum net productivity have not been estimated for the Gulf of Alaskaor Bering Seastock
of harbor seal. Population growth rates were estimated at 6% and 8% between 1991 and 1992 in Oregon and
Washington, respectively (Huber et al. 1994). Harbor seals have been protected in British Columbia since 1970, and
the popul ation has responded with an annual rate of increase of approximately 12.5% since 1973 (Olesiuk et al. 1990).
However, until additional data become available from which more reliable estimates of population growth can be
determined, itisrecommended that the pinni ped maximum theoretical net productivity rate (Ry,ax) of 12% beemployed
for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = Ny, X 0.5Ryax X Fr. The recovery factor (Fg) for this stock is 0.5,
the value for pinniped stocks with unknown population status (Wade and Angliss 1997). Thus, for the Bering Sea
harbor seal stock, PBR = 379 animals (12,648 x 0.06 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Bering Sea stock of harbor sealswere
monitored for incidental take by fishery observersduring 1990-96: Bering Sea(and Aleutian Islands) groundfishtrawl,
longline, and pot fisheries. Harbor seal mortality was observed in all three fisheries at low levels. The range of
observer coverage over the period, aswell as the annual observed and estimated mortalities are presented in Table 8a.
The mean annual (total) mortality rate was 2.2 (CV=0.44) for the Bering Sea groundfish trawl fishery, 0.6 (CV=1.0)
for the Bering Sea longline fishery, and 1.2 (CV=0.81) for the Bering Sea pot fishery. The harbor seal taken in the
pot fishery in 1992 (34% observer coverage) occurred during an unmonitored haul and therefore could not be used to
estimate mortality for the entire fishery. Therefore, 1 mortality was used as both the observed mortality and estimated
mortality in 1992 for that fishery, and should be considered a minimum estimate. Combining the estimates from the
Bering Seagroundfish trawl, longline, and pot fisheries presented above (2.2 + 0.6 + 1.2 = 4.0) resultsin an estimated
annual incidental kill rate in observed fisheries of 4.0 (CV=0.37) harbor seals per year from the Bering Sea stock.

An additional source of information on the number of harbor sealskilled or injured incidental to commercial
fishery operationsisthe salf-reported fisheriesinformation required of vessel operators by the MMPA. During period
between 1990 and 1996, fisher self-reports from the Bristol Bay salmon drift and set gillnet fisheries (see Table 8a)
resulted in an annual mean of 26.75 mortalities from interactions with commercial fishing gear. However, because
logbook records (fisher self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994),
these are considered to be minimum estimates. These totals are based on all available self-reported fisheries
information for Bering Sea fisheries, except the groundfish trawl, longline and pot fisheries for which observer data
were presented above. In 1990, fisher self-reports from the Bristol Bay set and drift gillnet fisheries were combined.
Asaresult, some of the harbor seal mortalitiesreported in 1990 may have occurred in the set net fishery. Self-reported
fisheries data are incomplete for 1994, not available for 1995, and considered unreliable for 1996 (see Appendix 4).

The estimated minimum annual mortality rateincidental tocommercial fisheriesis 31, based on observer data
(4) and self-reported fisheries information (27) where observer data were not available. However, ardiable estimate
of the mortality rate incidental to commercial fisheries is currently unavailable because of the absence of observer
placements in the gillnet fisheries mentioned above. The Bristol Bay salmon set and drift gillnet fisheries are
scheduled to be observed in 2005 and 2006.
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Table8a. Summary of incidental mortality of harbor seals (Bering Sea stock) due to commercial fisheriesfrom 1990
through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents a
minimum estimate from self-reported fisheries information. Data from 1992 to 1996 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSAI) 90-96 obs data 53-74% 1,1,2,0, 1,1,3,0, 22
groundfish trawl 3,0,2 50,3 (Cv=0.44)
BSAI groundfish longline (incl. 90-96 obs data 27-80% 0,0,0,1, 0,0,0,3, 0.6
misc. finfish and sablefish 0,0,0 0,0,0 (Cv=1.0)
fisheries)
BSAI finfish pot 90-96 obs data 17-43% 0,0,1,0, 0,0,1,0, 12
0,10 0,5,0 (Cv=0.81)
Observer program total 4.0
(Cv=0.37)
Reported
mortalities
Bristol Bay salmon drift gillnet 90-96 sdf na 38,23, 2,42, na [$26.25]
reports n/a, n/a, n/a
Bristol Bay salmon set gillnet 90-96 dif n/a 0,0,1,1, n/a [$0.5]
reports n/a, n/a, n/a
Minimum total annual mortality $30.75
(CV=0.37)

Subsistence/Native Harvest | nformation

The 1992-96 subsistence harvest of harbor sealsin Alaska was estimated by the Alaska Department of Fish
and Game, under contract withthe NMFS (Table 8b: Wolfeand Mishler 1993, 1994, 1995, 1996, 1997). In each year,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
householdsin about 60 coastal communitieswithin the geographic range of the harbor seal in Alaska. Between 1992-
96, interviewswereconducted in approximately 14 communitiesthat liewithin the range of the Bering Seaharbor seal
stock. Thestatewidetotal subsistencetake of harbor sealsin 1992 was estimated at 2,888 (95% Cl 2,320-3,741), with
2,535 harvested and 353 struck and lost. Thetotal subsistence take in 1993 was estimated at 2,736 (95% Cl 2,334-
3,471), with 2,365 harvested and 371 struck and lost. Thetotal subsistencetakein 1994 was estimated at 2,621 (95%
Cl 2,110-3,457), with 2,313 harvested and 308 struck and lost. The total subsistence take in 1995 was estimated at
2,742 (95% Cl 2,184-3,679), with 2,499 harvested and 243 struck and lost. The total subsistence take in 1996 was
estimated at 2,741 (95% CI 2,378-3,479), with 2,415 harvested and 327 struck and lost.

Table 8b provides a summary of the subsistence harvest information for the Bering Sea stock. The mean
annual subsistence take from this stock of harbor seals, including struck and lost, over the 3-year period from 1994 to
1996 was 161 animals. Thereported average age-specific kill of the harvest from the Bering Sea stock since 1992 was
69% adults, 14% juveniles, 4% pups, and 13% of unknown age. Thereported average sex-specific kill of the harvest
was 25% males, 8% females, and 67% of unknown sex.

Other Mortality

Illegal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto the MM PA madeintentional lethal take of any marinemammal illegal except whereimminently
necessary to protect human life).
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Table 8b. Summary of the subsistence harvest data for the Bering Sea stock of harbor seals, 1992-96.

Estimated total Per centage of statewide Number
Y ear number taken total Number harvested struck and lost
1992 229 8.0% 160 59
1993 199 7.3% 122 77
1994 208 7.9% 145 63
1995 127 4.6% 97 30
1996 148 5.4% 94 54
Mean annual take (1994-96) 161

STATUSOF STOCK

Harbor seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, it is unknown whether the kill rate due to commercial fishing isinsignificant. At present,
annual mortality levels less than 38 animals per year (i.e, 10% of PBR) can be considered insignificant and
approaching zero mortality and serious injury rate. Based on the best scientific information available, the estimated
level of human-caused mortality and seriousinjury (31 + 161 = 192) isnot known to exceed the PBR (379). Therefore,
the Bering Sea stock of harbor seals is not classified as a strategic stock. The status of this stock relative to its
Optimum Sustainable Population size is unknown.
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SPOTTED SEAL (Phoca largha): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Spotted seals are distributed along the
continental shelf of the Beaufort, Chukchi,
Bering, and Okhotsk Seas south to the northern
Yellow Sea and western Sea of Japan
(Shaughnessy and Fay 1977, Fig. 10). Littleis
known of their winter distribution and
migration routes, although satellite tagging
studies on asmall number of animalsin Alaska
have been completed. These studies indicate
that spotted seals migrate south from the
Chukchi Sea utilizing haul outsin both Russia
and Alaska and overwinter in the Bering Sea
along theice edge (Lowry et a. 1994). During
spring they inhabit mainly the southern margin
of the ice, with movement to coastal habitats
after the retreat of the sea ice (Fay 1974,
Shaughnessy and Fay 1977). In summer, ‘
spotted seals may be found as far north as 69- \
72/N inthe Chukchi and Beaufort Seas (Porsild
1945, Shaughnessy and Fay 1977). To the Figure 11. Approximate distribution of spotted seals in Alaska
south, along the west coast of Alaska, spotted waters (shaded area).
seals are known to occur around the Pribilof
Islands, Bristol Bay, and the eastern Aleutian Islands. Of 8 known breeding areas, 3 occur in the Bering Sea, with the
remaining 5 in the Okhotsk Sea and Sea of Japan. Thereislittle morphological difference between seals from these
areas. Spotted sealsare closaly related to and often mistaken for North Pacific harbor seals (Phoca vitulina). Thetwo
species are often seen together and are partially sympatric, as their ranges overlap in the southern part of the Bering
Sea (Quakenbush 1988). Yet, spotted seals breed earlier and are less social during the breeding season, and only
spotted seals are regularly associated with pack ice (Shaughnessy and Fay 1977). These and other ecological,
behavioral, and morphological differences support their recognition as two separate species (Quakenbush 1988).
The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous; 2) Population response data:
unknown; 3) Phenotypic data: unknown; 4) Genotypic data: unknown. Based on this limited information, and the
absenceof any significant fishery interactions, thereis currently no strong evidenceto suggest splitting thedistribution
of spotted seals into more than one stock. Therefore, only the Alaska stock is recognized in U. S. waters.

POPULATION SIZE

A reliable estimate of spotted seal population abundance is currently not available (Rugh et al. 1995).
However, early estimates of the world population were in the range of 335,000-450,000 animals (Burns 1973). The
population of the Bering Sea, including Russian waters, was estimated to be 200,000-250,000 based on thedistribution
of family groups on ice during the mating season (Burns 1973). Fedoseev (1971) estimated 168,000 seals in the
Okhotsk Sea. Aerial surveyswereflown in 1992 and 1993 to examine the distribution and abundance of spotted seals
in Alaska. In 1992, survey methods were tested and distributional studies were conducted over the Bering Sea pack
ice in spring and along the western Alaska coast during summer (Rugh et al. 1993). In 1993, the survey effort
concentrated on known haul out sites in summer (Rugh et al. 1994). The sum of maximum counts of hauled out
animalswere4,145 and 2,951 in 1992 and 1993, respectively. Using mean countsfrom dayswith the highest estimates
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for al sites visited in either 1992 or 1993, there were 3,570 seals seen, of which 3,356 (CV=0.06) were hauled out
(Rugh et a. 1995).

Studiesto determineacorrection factor for the number of spotted sealsat sea missed during surveys have been
initiated, but only preliminary results are currently available. The Alaska Department of Fish and Game placed
satellite radio transmitters on 4 spotted sealsin Kasegaluk Lagoon to estimate the ratio of time hauled out vs. time at
sea. Preliminary resultsindicate that the proportion hauled out averages about 6.8% (CV=0.85) (Lowry et al. 1994b).
Using this correction factor with the maximum count of 4,145 from 1992 resultsin an estimate of 59,214. However,
the estimate must be considered equivocal becauseit resulted from a survey which covered only the eastern portion of
the spotted seal's geographic range and may have included harbor seals. In addition, the correction factor data have
not been stratified by season, tide, and time of day.

Minimum Population Estimate
A reliable minimum population estimate (N,,,,) for thisstock can not presently be determined because current
reliable estimates of abundance are not available.

Current Population Trend

Frost et al. (1993) report that counts of spotted seals have been relatively stable at Kasegaluk Lagoon since
thelate 1970s. Asthisrepresentsonly afraction of the stock’ srange, reliable data on trendsin population abundance
for the Alaska stock of spotted seals are considered unavailable.

An element of concern is the potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patternsin the Arctic region (Tynan and DeMaster 1996). Ice-associated seals, such as the spotted seal, are
particularly sensitiveto changesin weather and sea-surfacetemperaturesin that these strongly affect their ice habitats.
There are insufficient data to make reliable predictions of the effects of Arctic climate change on the Alaska spotted
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
spotted seals. Hence, until additional databecomeavailable, itisrecommended that the pinniped maximum theoretical
net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,,y X 0.5Rax X Fr. Therecovery factor (Fg) for thisstock is0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because a reliable
estimate of N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of spotted seals were
monitored for incidental take by NM FS observersduring 1990-95: Bering Sea (and Aleutian Islands) groundfish trawl,
longline, and pot fisheries. Observersdid not report any mortality or seriousinjury of spotted sealsincidental to these
groundfish fisheries.

An additional source of information on the number of spotted sealskilled or injured incidental to commercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MMPA interim exemption
program. During the 4-year period between 1990 and 1993, logbook reports from the Bristol Bay salmon drift gillnet
and set gillnet fisheries (see Table 9) resulted in an annual mean of 1.5 mortalities from interactions with commercial
fishing gear. However, because logbook records are most likely negatively biased (Credle et al. 1994), these are
considered to be minimum estimates. These totals are based on all available logbook reports for Alaska fisheries
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through 1993. In 1990, logbook recordsfrom the Bristol Bay set and drift gillnet fisherieswere combined. Asaresult,
some of the spotted seal mortalities reported in 1990 may have occurred in the set net fishery. Completelogbook data
after 1993 are not available.

The estimated minimum mortality rateincidental to commercial fisheriesis 2 animalsper year (rounded from
1.5), based solely upon logbook data. Yet, it should be noted that most interactions with these fisheries are likely to
be harbor seals rather than spotted seals, and that due to the difficulty of distinguishing between spotted and harbor
seals, the reliability of such logbook data is questionable. Further, no observers have been assigned the Bristol Bay
fisheriesthat are known to interact with this stock, making the estimated mortality unreliable. Because the PBR for
this stock is unknown, it is currently not possible to determine what annual mortality level is considered to be
insignificant and approaching zero mortality and seriousinjury rate. However, if there were 50,000 spotted sealsthe
PBR would equal 1,500 (50,000 x 0.06 x 0.5 = 1,500), and annual mortality levels less than 150 animals (i.e., 10%
of PBR) would be considered insignificant. Currently, thereisno reason to believe there are less than 50,000 spotted
sealsin U. S. waters.

Table 9. Summary of incidental mortality of spotted seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents a
minimum estimate from logbook reports.

Range of Reported Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Observer program total 90-95 0
Bristol Bay salmon drift gillnet 90-93 logbook na 510,0 na [$1.5]
Minimum total annual mortality $15

Subsistence/Native Harvest | nformation

Spotted seals are an important species for Alaskan subsistence hunters, primarily in the Bering Strait and
Y ukon-Kuskokwim regions, with estimated annual harvests ranging from 850 to 3,600 seals (averaging about 2,400
annually) taken during 1966-76 (Lowry 1984). From September 1985 to June 1986 the combined harvest from five
Alaskavillages was 986 (Quakenbush 1988). In astudy designed to assess the subsistence harvest of harbor sealsand
Steller sealionsin Alaska, Wolfe and Mishler (1993, 1994, 1995, 1996) estimated subsi stence takes of spotted seals
in the northern part of Bristol Bay. The spotted seal take (including struck and lost) was estimated to be 437 in 1992,
265in1993, 270 in 1994, and 197 in 1995. Variance estimates for these values are not available. The mean annual
subsistence take of spotted sealsin thisregion during the 3-year period from 1993 to 1995 was 244 animals. Reliable
information on subsistence harvests from the remainder of Alaska during the 1993-95 period are not available.
Therefore, 244 is considered an underestimate for the statewide total of the annual subsistence take.

STATUSOF STOCK

Spotted seals are not listed as “depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
serious injury are currently not available. However, due to a lack of information suggesting subsistence hunting is
adversely affecting this stock and because of the minimal interactions between spotted sealsand any U. S. fishery, the
Alaska stock of spotted seals is not classified as a strategic stock. This classification is consistent with the
recommendations of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 8/8/97

BEARDED SEAL (Erignathus barbatus): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bearded sealsarecircumpolarintheir
distribution, extending from the Arctic Ocean
(85/N) south to Hokkaido (45/N) in the
western Pacific. They generally inhabit areas
of shallow water (less than 200 m) that are at
least seasonally ice covered. During winter
they are most common in broken pack ice
(Burns 1967) and in some areas also inhabit
shorefast ice (Smith and Hammill 1981). In
Alaska waters, bearded seals are distributed
over the continental shelves of the Bering,
Chukchi, and Beaufort Seas (Ognev 1935,
Johnson et al. 1966, Burns 1981, Fig. 11).
Bearded sedls are evidently most concentrated
from January to April over the northern part of
the Bering Sea shelf (Burns 1981, Braham et
al. 1984). Many of the sealsthat winter in the
Bering Sea migrate north through the Bering

Strait from late April through June, and spend Figure 12. Approximate distribution of bearded seals in Alaska

the summer along theice edge in the Chukchi
Sea (Burns 1967, Burns 1981). The overall
summer distribution is quite broad, with seals
rarely hauled out on land, and some seals do
not migrate but remain in open-water areas of the Bering and Chukchi Seas (Burns 1981, Nelson 1981, Smith and
Hammill 1981). An unknown proportion of the population migrates southward from the Chukchi Seain latefall and
winter, and Burns (1967) noted a movement of bearded seals away from shore during that season as well.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, 2) Population response data:
unknown; 3) Phenotypic data: unknown; 4) Genotypic data: unknown. Based on this limited information, and the
absence of any significant fishery interactions, thereiscurrently no strong evidenceto suggest splitting thedistribution
of bearded seals into more than one stock. Therefore, only the Alaska stock isrecognized in U. S. waters.

waters (shaded area). The combined summer and winter
distributions are depicted.

POPULATION SIZE

Early estimates of the Bering-Chukchi Sea population range from 250,000 to 300,000 (Popov 1976, Burns
1981). Until additional surveys are conducted, reliable estimates of abundance for the Alaska stock of bearded seals
are considered unavailable.

Minimum Population Estimate
A reliable minimum population estimate (N,,,,) for thisstock can not presently bedetermined because current
reliable estimates of abundance are not available.

Current Population Trend

At present, reliable data on trends in population abundance for the Alaska stock of bearded seals are
unavailable, though there is no evidence that population levels are declining.

An element of concern isthe potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
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weather patternsin the Arctic region (Tynan and DeMaster 1996). |ce-associated seals, such asthe bearded sedl, are
particularly sensitiveto changesin weather and sea-surfacetemperaturesin that these strongly affect their ice habitats.
There are insufficient data to make reliable predictions of the effects of Arctic climate change on the Alaska bearded
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
bearded seals. Hence, until additional data become available, it is recommended that the pinniped maximum
theoretical net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because areliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of bearded seals were
monitored for incidental take by NMFS observers during 1990-95: Bering Sea (and Aleutian Islands) groundfish
trawl, longline, and pot fisheries. The only fishery for which incidental kill was observed was the Bering Sea
groundfish trawl fishery, with 3 mortalities reported in 1991 and 4 mortalities reported in 1994. These mortalities
resulted in amean annual (total) mortality rate of 2 (CV=0.63) bearded sealsper year. Therange of observer coverage
over the 5-year period, as well as the annual observed and estimated mortalities are presented in Table 10. It should
be noted that one of the 1991 observed kills was later identified as a juvenile e ephant seal (K. Wynne, pers. comm.,
Univ. AK, 900 Trident Way, Kodiak, AK 99615). Further, only 1 mortality was reported during monitored haulsin
1994, which extrapolated to 2 mortalities for the entire fishery. Because NMFS observers recorded 3 additional
bearded seal mortalities in unmonitored hauls, the estimated mortality in 1994 (2 seals) was known to be an
underestimate. Accordingly, 4 was used as both the observed and estimated mortality for 1994 (Table 10).

Table 10. Summary of incidental mortality of bearded seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Data from 1991 to 1995 are used in the mortality

calculation when more than 5 years of data are provided for a particular fishery.
Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSA) 90-95 obs data 53-74% 0,3,0,0, 0,6,0,0, 2
groundfish trawl 4,0 4,0 (CV=.63)
Observer program total 2
Total estimated annual mortality 2

An additional source of information on the number of bearded sealskilled or injured incidental tocommercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MMPA interim exemption
program. During the 4-year period between 1990 and 1993, the only logbook reports for bearded seals detailed 14
mortalities and 31 injuriesin the Bristol Bay salmon drift gillnet fishery in 1991. These reports are suspect because
itishighly unlikely that bearded seals would have been in the Bristol Bay vicinity during the summer salmon fishing
months. These logbook mortalities have not been included in Table 10. However, because logbook records are most
likely negatively biased (Credleet al. 1994), the absence of mortality reports does not assure bearded seal mortality did
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not occur. These logbook totals (0 animals) are based on all available logbook reports for Alaska fisheries through
1993. Complete logbook data after 1993 are not available.

The estimated minimum mortality rate incidental to commercial fisheriesis 2 bearded seals per year, based
exclusively on observer data. Becausethe PBR for thisstock isunknown, it iscurrently not possibleto determine what
annual mortality level isinsignificant and approaching zero mortality and seriousinjury rate. However, if therewere
50,000 bearded seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5 = 1,500), and annual mortality levelslessthan
150 animals (i.e., 10% of PBR) would be considered insignificant. Currently, there is no reason to believe there are
less than 50,000 bearded sealsin U. S. waters.

Subsistence/Native Harvest | nformation

Bearded seal sarean important speciesfor Alaskasubsistencehunters, with estimated annual harvestsof 1,784
(SD=941) from 1966 to 1977 (Burns 1981). Between August 1985 and June 1986, 791 bearded seals were harvested
infivevillagesin the Bering Strait region based on reports from the Alaska Eskimo Walrus Commission (Kelly 1988).
A reliable estimate of the annual number of bearded seals currently taken by Alaska Natives for subsistence is
unavailable.

STATUSOF STOCK

Bearded seals are not listed as* depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
seriousinjury are currently not available. Dueto alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between bearded seals and any U. S. fishery, the Alaska
stock of bearded sealsisnot classified asastrategic stock. This classification is consistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 8/8/97

RINGED SEAL (Phoca hispida): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Ringed seals have a circumpolar
distribution from approximately 35/N to the ; 7T |
North Pole, occurring in all seas of the Arctic g
Ocean (King 1983). In the eastern North
Pacific, they are found in the southern Bering
Sea and range as far south as the Seas of
Okhotsk and Japan. Throughout their range,
ringed seals have an affinity for ice-covered
waters and are well adapted to occupying
seasonal and permanent ice. They remain in
contact with ice most of the year and pup on the
icein latewinter-early spring. Ringed sealsare
found throughout the Beaufort, Chukchi, and
Bering Seas, asfar south as Bristol Bay in years
of extensiveice coverage (Fig. 12). During late
April through June, ringed seals are distributed
throughout their range from the southern ice
edge northward (Burns and Harbo 1972, Burns
et al. 1981, Braham et al. 1984). The overall
winter distribution is probably similar, and it is
believed there is a net movement of sedls
northward with the ice edge in late spring and summer (Burns 1970). Thus, ringed seals occupying the Bering and
southern Chukchi Seasin winter apparently are migratory, but details of their movements are unknown. The seasonal
migrations of sealswintering in the northern Chukchi and Beaufort Seas presumably are less extensive.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, 2) Population response data:
unknown; 3) Phenotypic data: unknown; 4) Genotypic data: unknown. Based on this limited information, and the
absence of any significant fishery interactions, thereiscurrently no strong evidenceto suggest splitting the distribution
of ringed sealsinto more than one stock. Therefore, only the Alaska ringed seal stock isrecognized in U. S. waters.

Figure 13. Approximate distribution of ringed seals in Alaska
waters (shaded area). The combined summer and winter
distribution is depicted.

POPULATION SIZE

A reliable abundance estimatefor the Alaska stock of ringed sealsiscurrently not available. Crude estimates
of theworld population have ranged from 2.3 to 7 million, with 1 to 1.5 million in Alaska waters (Kelly 1988). The
most recent abundance estimates of ringed sealsare based on aerial surveysconducted in 1985, 1986, and 1987 by Frost
et al. (1988). Survey effort was directed towards shorefast ice, though some areas of adjacent pack ice were also
surveyed, in the Chukchi and Beaufort Seasfrom southern Kotzebue Sound north and east tothe U. S. - Canadaborder.
The abundance estimate from 1987 was 44,360+9,130 (95% CI). However, this estimate represents only a portion of
the geographic range of the stock, as many ringed seals occur in the pack ice and along the coast of Russia.

Minimum Population Estimate
A reliable minimum population estimate N,,,,, for this stock can not presently be determined because current
reliable estimates of abundance are not available.

Current Population Trend

At present, reliable data on trends in population abundance for the Alaska stock of ringed seals are
unavailable, though there is no evidence population levels are declining.
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An element of concern is the potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patternsin the Arctic region (Tynan and DeMaster 1996). Ice-associated seals, such as the ringed seal, are
particularly sensitiveto changesin weather and sea-surfacetemperaturesin that thesestrongly affect their ice habitats.
There are insufficient data to make reliable predictions of the effects of Arctic climate change on the Alaska ringed
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
ringed seals. Hence, until additional databecomeavailable, it isrecommended that the pinni ped maximum theoretical
net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because areliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of ringed seals were
monitored for incidental takeby NM FS observersduring 1990-95: Bering Sea(and Aleutian Islands) groundfishtrawl,
longline, and pot fisheries. The only fishery for which incidental kill was observed was the Bering Sea groundfish
trawl fishery, with 2 mortalities reported in 1992. These mortalities resulted in a mean annual (total) mortality rate
of .6 (CV=1.0) ringed seals per year. The range of observer coverage over the 6-year period, as well as the annual
observed and estimated mortalities are presented in Table 11.

An additional source of information on the number of ringed sealskilled or injured incidental to commercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MMPA interim exemption
program. During the 4-year period between 1990 and 1993, logbook reports from all Alaska fisheries indicated no
mortalities of ringed seals. Complete logbook data after 1993 are not available.

Table 11. Summary of incidental mortality of ringed seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Datafrom 1991 to 1995 are used in the mortality

calculation when more than 5 years of data are provided for a particular fishery.
Range of Observed Estimated Mean
Fishery Data observer mortality (in morality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSA) 90-95 obs 53-74% 0,0,2,0, 0,0,3,0, 0.6
groundfish trawl data 0,0 0,0 (Cv=1.0)
Total estimated annual mortality 0.6

The estimated minimum average mortality rate incidental to commercial fisheriesis 1 ringed seal per year
(rounded up from 0.6), based exclusively on observer data. Because the PBR for this stock isunknown, it is currently
not possible to determine what annual mortality level considered to be insignificant and approaching zero mortality
and seriousinjury rate. However, if there were 50,000 ringed seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5
= 1,500), and annual mortality levels less than 150 animals (i.e., 10% of PBR) would be considered insignificant.
Currently, there is no reason to believe there are less than 50,000 ringed sealsin U. S. waters.

53



Subsistence/Native Harvest | nformation

Ringed sealsare an important speciesfor Alaska Native subsistence hunters. The annual subsistence harvest
in Alaska dropped from 7,000 to 15,000 in the period from 1962 to 1972 to an estimated 2,000-3,000 in 1979 (Frost
unpubl. report). Based on data from two villages on St. Lawrence Island, the annual takein Alaska during the mid-
1980s likely exceeded 3,000 seals (Kelly 1988). A reliable estimate of the annual number of ringed seals currently
taken by Alaska Natives for subsistence is unavailable.

STATUSOF STOCK

Ringed sealsare not listed as “depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
seriousinjury are currently not available. Dueto alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between ringed seals and any U. S. fishery, the Alaska
stock of ringed sealsis not classified asa strategic stock. This classification is consistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 8/8/97

RIBBON SEAL (Phoca fasciata): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Ribbon seals inhabit the North Pacific
Ocean and adjacent fringes of the Arctic Ocean.
In Alaska waters, ribbon seals are found in the
open sea, on the pack ice, and only rarely on
shorefast ice (Kely 1988). They range
northward from Bristol Bay in the Bering Sea
into the Chukchi and western Beaufort Seas
(Fig. 13). From late March to early May,
ribbon seals inhabit the Bering Sea ice front
(Burns 1970, Burns 1981, Braham et al. 1984).
They are most abundant in the northern part of
theicefront in the central and western parts of
theBering Sea (Burns 1970, Burnset al. 1981).
Astheicerecedesin May to mid-July the seals
move farther to the north in the Bering Sea,
where they haul out on the receding ice edge
and remnant ice (Burns 1970, Burns 1981,
Burns et al. 1981). There has been little
agreement on the range of ribbon seals during

the rest of the year. Recent sightings and a  Figure 14. Approximate distribution of ribbon seals in Alaska

review of the literature suggest that many waters (shaded area). The combined summer and winter
ribbon seals migrate into the Chukchi Sea for  distribution is depicted.

the summer (Kelly 1988).

The following information was
considered in classifying stock structure based on the Dizon et al. (1992) phylogeographic approach: 1) Distributional
data: geographic distribution continuous, 2) Population response data: unknown; 3) Phenotypic data: unknown; 4)
Genotypic data: unknown. Based on thislimited information, and the absence of any significant fishery interactions,
there is currently no strong evidence to suggest splitting the distribution of ribbon seals into more than one stock.
Therefore, only the Alaska stock of ribbon seal isrecognized in U. S. waters.

POPULATION SIZE

A reliable abundance estimate for the Alaska stock of ribbon sealsis currently not available. Burns (1981)
estimated the worldwide population of ribbon seals at 240,000 in the mid-1970s, with an estimate for the Bering Sea
at 90,000-100,000.

Minimum Population Estimate
A reliable minimum population estimate (N,,,n) for this stock can not presently be determined because current
reliable estimates of abundance are not available.

Current Population Trend

At present, reliable data on trends in population abundance for the Alaska stock of ribbon seals are
unavailable, though there is no evidence population levels are declining.

An element of concern is the potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patterns in the Arctic region (Tynan and DeMaster 1996). Ice-associated seals, such as the ribbon seal, are
particularly sensitiveto changesin weather and sea-surfacetemperaturesin that thesestrongly affect their ice habitats.
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There areinsufficient data to make reliable predictions of the effects of Arctic climate change on the Alaska ribbon
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
ribbon seals. Hence, until additional databecomeavailable, it isrecommended that the pinni ped maximum theoretical
net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because a reliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of ribbon seals were
monitored for incidental take by NM FS observersduring 1990-95: Bering Sea(and Aleutian Islands) groundfishtrawl,
longline, and pot fisheries. The only fishery for which incidental kill was observed was the Bering Sea groundfish
trawl fishery, with 1 mortality reported both in 1990 and 1991. Averaging the estimated mortalities over the 1991-95
period results in a mean annual (total) mortality rate of 0.2 (CV=1.0) ribbon seals per year. The range of observer
coverage over the 6-year period, as well as the annual observed and estimated mortalities are presented in Table 12.

An additional source of information on the number of ribbon sealskilled or injured incidental to commercial
fishing operations isthe logbook reports maintained by vessel operators as required by the MMPA interim exemption
program. During the 4-year period between 1990 and 1993, logbook reports from all Alaska fisheriesindicated no
mortalities of ribbon seals. Complete logbook data after 1993 are not available.

Table 12. Summary of incidental mortality of ribbon seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Datafrom 1991 to 1995 are used in the mortality

calculation when more than 5 years of data are provided for a particular fishery.
Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSA) 90-95 obs data 53-74% 1,1,0,0, 1,1,0,0, 0.2
groundfish trawl 0,0 0,0 (Cv=1.0
Total estimated annual mortality 0.2

The estimated minimum mortality rate incidental to commercial fisheriesis 1 ribbon seal per year (rounded
up from 0.2), based exclusively on observer data. Because the PBR for this stock is unknown, it is currently not
possibleto determinewhat annual mortality level is considered to beinsignificant and approaching zero mortality and
serious injury rate. However, if there were 50,000 ribbon seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5 =
1,500), and annual mortality levels less than 150 animals (i.e., 10% of PBR) would be considered insignificant.
Currently, there is no reason to believe there are less than 50,000 ribbon sealsin U. S. waters.

Subsistence/Native Harvest | nformation

Ribbon seals are an important species for Alaska Native subsistence hunters, primarily from villagesin the
vicinity of the Bering Strait and to a lesser extent at villages along the Chukchi Sea coast (Kelly 1988). The annual
subsistence harvest was estimated to be less than 100 seals annually from 1968 to 1980 (Burns 1981). In the mid-
1980s, the Alaska Eskimo Walrus Commission estimated the subsistence take to still beless than 100 seals annually
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(Kelly 1988). A reliable estimate of the annual number of ribbon seals currently taken by Alaska Natives for
subsistence is unavailable.

STATUSOF STOCK

Ribbon seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
seriousinjury are currently not available. Dueto alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between ribbon seals and any U. S. fishery, the Alaska
stock of ribbon sealsis not classified as a strategic stock. This classification is consistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 6/25/99

BELUGA WHALE (Delphinapterus leucas): Beaufort Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Beluga whales are distributed
throughout seasonally ice-covered arctic and
subarctic waters of the Northern Hemisphere
(Gurevich 1980), and are closdly associated
with open leads and polynyas in ice-covered
regions (Hazard 1988). Depending on season
and region, beluga whales may occur in both
offshore and coastal waters, with
concentrations in Cook Inlet, Bristol Bay,
Norton Sound, Kasegaluk Lagoon, and the
Mackenzie Delta (Hazard 1988). It isassumed
that most belugawhalesfrom these summering
areas overwinter in the Bering Sea, excluding
those found in the northern Gulf of Alaska
(Shelden 1994). Seasonal distribution is
affected by ice cover, tidal conditions, accessto
prey, temperature, and human interaction
(Lowry 1985). During the winter, beluga B
whales occur in offshorewatersassociatedwith ~ Figure 15. Approximate distribution of beluga whales in Alaska
pack ice. Inthespring, they migratetowarmer ~ waters. The dark shading displays the summer distributions of the
coastal estuaries, bays, and rivers for molting  fivestocks. Winter distributions are depicted with lighter shading.
(Finley 1982) and calving (Sergeant and Brodie
1969). Annual migrations may cover thousands of kilometers (Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon
et al. (1992) phylogeographicapproach: 1) Distributional data: geographic distribution discontinuousin summer (Frost
and Lowry 1990), distribution unknown outside of summer; 2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown; and 4)
Genotypicdata: mitochondrial DNA analysesindicatedistinct differencesamong summering areas(G. O'Corry-Crowe
et al. 1997). Based on thisinformation, 5 stocks of beluga whales are recognized within U. S. waters: 1) Cook Inlet,
2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 14).

POPULATION SIZE

The sources of information to estimate abundance for belugas in the waters of northern Alaska and western
Canada have included both opportunistic and systematic observations. Duval (1993) reported an estimate of 21,000
for the Beaufort Sea stock, similar to that reported by Seaman et a. (1985). The most recent aerial survey was
conducted in July of 1992, when stock size was estimated to include 19,629 (CV=0.229) beluga whales (Harwood et
al. 1996). To account for availability bias a correction factor of 2, which was not data-based, has been recommended
for the Beaufort Sea beluga whale stock (Duval 1993), resulting in a population estimate of 39,258 (19,629 x 2)
animals. A CV for the correction factor is not available; however, this correction factor was considered negatively
biased by the Alaska SRG considering that CFsfor this speciestypically range between 2.5 and 3.27 (Frost and Lowry
1995).

Minimum Population Estimate

For the Beaufort Seastock of belugawhal es, the minimum population estimate (N,,,,) is calculated according
to Equation 1 from the PBR Guidelines (Wade and Angliss 1997). Thus, N,y = N/exp(0.842x[In(1+[CV (N)])]*).
Using the population estimate (N) of 39,258 and an associated CV(N) of 0.229, N, for this stock is 32,453.
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Current Population Trend
The Beaufort Sea stock of beluga whales is considered to be stable or increasing (DeMaster 1995: p. 16).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Beaufort Sea stock
of beluga whales. Hence, until additional data become available, it is recommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,y X 0.5R,ax X Fr. Asthisstock is stable or increasing (DeMaster
1995: p. 16), the recovery factor (Fg) for thisstock is 1.0 (Wade and Angliss 1997). Thus, for the Beaufort Sea stock
of belugawhales, PBR = 649 animals (32,453 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information
Thetotal fishery mortality and serious injury for this stock is estimated to be zero as there are no reports of
mortality incidental to commercial fisheries in recent years.

Subsistence/Native Harvest | nformation

The subsistence take of beluga whales from this stock within U. S. waters is reported by the Alaska Beluga
Whale Committee (ABWC). Themost recent Alaska Native subsistence harvest estimatesfor the Beaufort Seabeluga
stock are provided in Table 13a (Frost and Suydam 1995, Frost 1998). Given these data, the annual subsistence take
by Alaska Natives averaged 61 belugas during the 5-year period from 1993 to 1997. Recent harvest reports are not
considered negatively biased because they are based on on-site harvest monitoring and harvest reports from well
established ABWC representatives. The1993-97 averageisnegatively biased becausereliableestimatesfor thenumber
of animals struck and lost are not available prior to 1996.

Table13a. Summary of the Alaska Native subsistence harvest from the Beaufort Seastock of belugawhales, 1993-97.
Canadian subsistence takes are provided in Table 13b. n/aindicates the data are not available.

Reported total Estimated range of total Reported Estimated number

Y ear number taken take number harvested struck and lost
1993 852 na 857 na

1994 63° na 62 12

1995 44 na 44 na

1996 42 na 24 18

1997 71 69-73 43 26-30

Mean annual take (1993-97) 61

1 Does not include the number of struck and lost; 2 Indicates alower bound.

The subsistence take of belugawhales within Canadian waters of the Beaufort Seaisreported by the Fisheries
Joint Management Committee (FIMC). Thedata are collected by on-site harvest monitoring conducted by the FIMC
at Inuvialuit communitiesin the Mackenzie River delta, Northwest Territories. The most recent Canadian Inuvialuit
subsistence harvest estimates for the Beaufort Sea belugastock areprovidedin Table 13b (Norton et al. in press; FIMC
unpubl. data, FIMC, Box 2120, Inuvik, NT, Canada, XOE 0T0). Given these data, the annual subsistence take in
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Canadaaveraged 123 belugas during the 5-year period from 1993 to 1997. Therefore, the mean estimated subsistence
take in Canadian and U. S. waters from the Beaufort Sea beluga stock during 1993-97 is 184 (61 + 123) whales.

Table 13b. Summary of the Canadian subsistence harvest from the Beaufort Sea stock of beluga whales, 1993-97.
Alaska Native subsistence takes are provided in Table 13a. n/aindicates the data are not available.

Reported total Estimated range of total Reported Reported number
Y ear number taken take number harvested struck and lost
1993 117 na 107 10
1994 140 na 133 7
1995 132 na 118 14
1996 106 na 95 11
1997 119 na 114 5
Mean annual take (1993-97) 123

STATUSOF STOCK

Belugawhales are not listed as*“depleted” under the MMPA or listed as*threatened” or “endangered” under
the Endangered Species Act. Based on alack of reported mortalities, the estimated annual fishery-related mortality
(0) isnot known to exceed 10% of the PBR (65) and, therefore, is considered to beinsignificant and approaching zero
mortality and serious injury rate. Based on currently available data, the estimated annual level of human-caused
mortality and seriousinjury (184) is not known to exceed the PBR (649). Therefore, the Beaufort Sea stock of beluga
whalesis not classified as a strategic stock. The population size is considered stable or increasing, however, at this
time it is not possible to assess the status of this stock relative to its Optimum Sustainable Population size.
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Revised 6/25/99

BELUGA WHALE (Delphinapterus leucas): Eastern Chukchi Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beluga whales are distributed
throughout seasonally ice-covered arctic and
subarctic waters of the Northern Hemisphere
(Gurevich 1980), and are closely associated
with open leads and polynyas in ice-covered
regions (Hazard 1988). Depending on season
and region, beluga whales may occur in both
offshoreand coastal waters, with concentrations
in Cook Inlet, Bristol Bay, Norton Sound,
Kasegaluk Lagoon, and the Mackenzie Delta
(Hazard 1988). It isassumed that most beluga
whalesfrom these summering areas overwinter
in the Bering Sea, excluding those found in the
northern Gulf of Alaska (Shelden 1994).
Seasonal distribution is affected by ice cover,
tidal conditions, access to prey, temperature,
and human interaction (Lowry 1985). During
the winter, beluga whales occur in offshore |} ®as [ ™

waters associated with pack ice. Inthespring,  Figyre 16. Approximate distribution of beluga whales in Alaska
they migrate to warmer coastal estuaries, bays, \yaters, The dark shading displaysthe summer distributions of the

and rivers for molting (Finley 1982) and  fjyegocks, Winter distributions are depicted with lighter shading.
calving (Sergeant and Brodie 1969). Annual

migrations may cover thousands of kilometers
(Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon
et al. (1992) phyl ogeographicapproach: 1) Distributional data: geographic distribution di scontinuousin summer (Frost
and Lowry 1990), distribution unknown outside of summer; 2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown; and 4)
Genotypicdata: mitochondrial DNA analysesindicatedistinct differencesamong summering areas(G. O'Corry-Crowe
et al. 1997). Based on thisinformation, 5 stocks of beluga whales are recognized within U. S. waters: 1) Cook Inlet,
2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 15).

POPULATION SIZE

Frost et al. (1993) estimated the minimum size of the eastern Chukchi stock of belugas at 1,200, based on
counts of animalsfrom aerial surveys conducted during 1989-91. Survey effort was concentrated on the 170 km long
Kasegaluk Lagoon, an area known to be regularly used by belugas during the open-water season. Other areas that
belugas from this stock are known to frequent (e.g., Kotzebue Sound) were not surveyed. Therefore, the survey effort
resulted in aminimum count. If thiscount is corrected, using radio telemetry data, for the proportion of animalsthat
were diving and thus not visible at the surface (2.62, Frost and Lowry 1995), and for the proportion of newborns and
yearlings not observed dueto small sizeand dark coloration (1.18; Brodie 1971), thetotal corrected abundanceestimate
for the eastern Chukchi stock is 3,710 (1,200 x 2.62 x 1.18).

During 25 June to 6 July, 1998, aerial surveys were conducted in the eastern Chukchi Sea (DeMaster et al.
1998). The maximum single day count (1,172 whales) was derived from a photographic count of alarge aggregation
near Icy Cape (1,018), plus animals (154) counted along an ice edge transect. This count isan underestimate because
it was clear to the observersthat many more whales were present along and in theice than they were ableto count and
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only asmall portion of theice edge habitat was surveyed. Furthermore, only one of five belugas equipped with satellite
tags a few days earlier remained within the survey area on the day the peak count occurred (DeMaster et al. 1998).

It isnot possibleto estimate the abundancefor this stock from the 1998 survey. Not only werealarge number
of whales unavailable for counting, but the large Icy Cape aggregation was in shallow, clear water (DeMaster et al.
1998). Currently, a correction factor (to account for missed whales) does not exist for belugas encountered in such
conditions. Asaresult, the abundance estimate from the 1989-91 surveys (3,710 whales) is still considered to be the
most reliable for the eastern Chukchi Sea beluga whale stock.

Minimum Population Estimate

The survey technique utilized for estimating the abundance of beluga whales is a direct count which
incorporates correction factors. Although CVsof the correction factorsare not available, the Alaska Scientific Review
Group concluded that the population estimate of 3,710 can serve as an estimate of minimum population size because
the survey did not include areas where beluga are known to occur (Small and DeMaster 1995). That is, if the
distribution of belugawhalesin the eastern Chukchi Seais similar to the distribution of belugawhalesin the Beaufort
Sea, which islikely, then a substantial fraction of the population waslikely to have been in offshorewaters during the
survey period (DeMaster 1997).

Current Population Trend

The maximum 1998 count (1,172 animals) is similar to counts of beluga whales conducted in the same area
during the summers of 1989-91 (1,200 animals) and counts of 1,104 and 1,601 in the summer of 1979 (Frost et al.
1993, DeMaster et al. 1998). Based on these data, there is no evidence that the eastern Chukchi Sea stock of beluga
whales is declining.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock of beluga
whales. Hence, until additional data become available, it isrecommended that the cetacean maximum theoretical net
productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,y X 0.5Ryax X Fs. Thisstock is considered relatively stable and
not declining in the presence of known take, thus the recovery factor (Fg) for thisstock is 1.0 (DeMaster 1995: p. 17,
Wade and Angliss1997). For theeastern Chukchi Sea stock of belugawhales, PBR = 74 animals (3,710 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries that could have interacted with beluga whales from this stock were
monitored for incidental takeby fishery observersduring 1990-97: Bering Sea(and Aleutian Islands) groundfishtrawl,
longline, and pot fisheries. Observersdid not report any mortality or seriousinjury of belugawhalesincidental tothese
groundfish fisheries. An additional source of information on the number of belugawhaleskilled or injured incidental
to commercial fishery operationsisthe self-reported fisheriesinformation required of vessel operators by the MMPA.
During the period between 1990 and 1997, fisher self-reports did not include any mortality to belugawhales from this
stock as aresult of interactions with commercial fishing operations. Self-reported fisheries data are incomplete for
1994, not available for 1995, and considered unreliable after 1995 (see Appendix 4).

In the near shore waters of the eastern Chukchi Sea, substantial effort occursin gillnet (mostly set nets), and
personal-use fisheries. Although a potential source of mortality, there have been no reported takes of beluga whales
as aresult of these fisheries.

Based on alack of reported mortalities, the estimated minimum mortality rate incidental to commercial
fisheriesis zero belugas per year from this stock.
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Subsistence/Native Harvest | nformation

The subsistence take of beluga whales from the eastern Chukchi Sea stock is provided by the Alaska Beluga
Whale Committee (ABWC). The most recent subsistence harvest estimates for the stock are provided in Table 14
(Frost and Suydam 1995, Frost 1998). Given these data, the annual subsistence take by Alaska Natives averaged 68
belugas during the 5-year period 1993-97. This estimateis based on reports from ABWC representatives and on-site
harvest monitoring. The 1993-97 averageis negatively biased because there are not reliable estimates for the number
of struck and lost prior to 1995.

Table 14. Summary of the Alaska Native subsistence harvest from the eastern Chukchi Sea stock of beluga whales,
1993-97. n/aindicates the data are not available.

Reported total Estimated range of total Reported Estimated number

Y ear number taken take number harvested struck and lost
1993 83" na 80-83 na

1994 66° na 63 3?

1995 42 na 36 6

1996 126 na 116 10

1997 19 na 16 3

Mean annual take (1993-97) 68

1 Does not include the number of struck and lost; 2 Indicates alower bound.

STATUSOF STOCK

The estimated minimum annual mortality rate incidental to commercial fisheries (0) isnot known to exceed
10% of the PBR (7) and, therefore, is considered to beinsignificant and approaching zero mortality and seriousinjury
rate. Based on currently available data, the estimated annual rate of human-caused mortality and seriousinjury (68)
is not known to exceed the PBR (74). Beluga whales are not listed as “depleted” under the MMPA or listed as
“threatened” or “endangered” under the Endangered SpeciesAct. Therefore, the eastern Chukchi Sea stock of beluga
whalesis not classified as a strategic stock. The population size is considered stable, however, at thistimeit is not
possible to assess the status of this stock relative to its Optimum Sustainable Population size.
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Revised 6/25/99

BELUGA WHALE (Delphinapterus leucas): Eastern Bering Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beluga whales are distributed
throughout seasonally ice-covered arctic and
subarctic waters of the Northern Hemisphere
(Gurevich 1980), and are closdly associated
with open leads and polynyas in ice-covered
regions (Hazard 1988). Depending on season
and region, beluga whales may occur in both
offshore and coastal waters, with
concentrations in Cook Inlet, Bristol Bay,
Norton Sound, Kasegaluk Lagoon, and the
Mackenzie Delta (Hazard 1988). It isassumed
that most belugawhalesfrom these summering
areas overwinter in the Bering Sea, excluding
those found in the northern Gulf of Alaska
(Shelden 1994). Seasonal distribution is
affected by ice cover, tidal conditions, accessto
prey, temperature, and human interaction
(Lowry 1985). During the winter, beluga | o™

whales occur in offshorewatersassociated with  gigyre 17. Approximate distribution of beluga whales in Alaska
packice. Inthespring, they migraletowarmer  \yaters, The dark shading displays the summer distributions of the

coastal estuaries, bays, and rivers for molting  fjye giocks. Winter distributions are depicted with lighter shading.
(Finley 1982) and calving (Sergeant and Brodie

1969). Annual migrations may cover
thousands of kilometers (Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon
et al. (1992) phyl ogeographicapproach: 1) Distributional data: geographic distribution di scontinuousin summer (Frost
and Lowry 1990), distribution unknown outside of summer; 2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown; and 4)
Genotypicdata: mitochondrial DNA analysesindicatedistinct differencesamong summering areas(G. O'Corry-Crowe
et al. 1997). Based on thisinformation, 5 stocks of beluga whales are recognized within U. S. waters: 1) Cook Inlet,
2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 16).

POPULATION SIZE

DeMaster et al. (1994) estimated the minimum abundance (e.g., uncorrected for probability of sighting) of
belugas from aerial surveys over Norton Sound in 1992, 1993, and 1994 at 2,095, 620, and 695, respectively (seealso
Lowry et al. 1995). The variation between years was due, in part, to variability in the timing of the migration and
movement of animalsinto the Sound. Asaresult the 1993 and 1994 estimateswere considered to be negatively biased.
Duetothedisparity of estimates, the Norton Sound aerial surveyswere repeated in June of 1995 leading to the highest
abundance estimate of any year, but not significantly different than in 1992. An aerial survey conducted June 22 of
1995 resulted in an uncorrected estimate of 2,583 beluga whales (Lowry and DeMaster 1996). It should be noted that
aslightly higher estimate (2,666) occurred during the 1995 survey over three day period from June 6-8. The single
day estimate of (2,583), instead of the 3-day estimate was used to minimize the potential for doublecounting of whales.
Correction factors recommended from studies of belugasrange from 2.5t0 3.27 (Frost and Lowry 1995). For Norton
Sound, the correction factor of 2.62 (CV[CF] not available) is recommended for the proportion of animals that were
diving and thus not visible at the surface (based on methods of Frost and Lowry 1995), given the particular atitude
and speed of the survey aircraft. If this correction factor is applied to the June 22 estimate of 2,583 (CV=0.26) along
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with the additional correction factor for the proportion of newborns and yearlings not observed dueto their small size
and dark coloration (1.18; Brodie 1971), the total corrected abundance estimate for the eastern Bering Sea stock is
7,986 (2,583 x 2.62 x 1.18) beluga whales.

An aerial survey of Norton Sound is scheduled to occur during the summer of 1999. Preliminary resultsfrom
this survey are expected to be available in 2000.

Minimum Population Estimate

For the eastern Bering Sea stock of beluga whales, the minimum population estimate (N, is calculated
according to Equation 1 from the PBR Guidelines (Wade and Angliss 1997). Therefore, Ny, =
N/exp(0.842x[In(1+[CV(N)]3]*). Using the population estimate (N) of 7,986 and an associated CV(N) of 0.26, Ny,
for this stock is 6,439 beluga whales. A CV(N) that incorporates variance due to all of the correction factors is
currently not available. However, the Alaska Scientific Review Group (SRG) considers the CV derived from the
abundance estimate (CV=0.26) as adequatein cal culating a minimum population estimate (DeMaster 1996, 1997; see
discussion of Ny, for the eastern Chukchi stock of beluga whales). Dueto foggy conditions encountered during the
1995 surveys, it was not possibleto survey the entire Norton Sound area occupied by belugas during a continuoustime
period. Asaresult, the 1995 abundance estimate is considered to be conservative (Lowry and DeMaster 1996).

The Alaska SRG recommended using the abundance estimate (7,986 whales) as N, for this stock. They
considered the estimateto beadequately conservative because 1) the June 22 survey covered only the Y ukon Deltaarea,
2) fog precluded surveying the entire area where whales may have been encountered, and 3) the Beaufort sea state
during the survey waslessthan ideal (DeMaster et al. In review). However, pending completion of an analysis on the
effects of Beaufort seastate on belugawhal e sighting rate, NMFS has decided to continue to usethe N, as calcul ated
according to the PBR Guidelines above (6,439 whales).

Current Population Trend

Surveys to estimate population abundance in Norton Sound were not conducted prior to 1992. However,
between 1992 and 1995, survey data indicate that the population islesslikely to be declining than it isto be stable or
increasing.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the eastern Bering Sea
stock of belugawhales. Hence, until additional data become available, it isrecommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = Ny, X 0.5Ryax X Fg. The recovery factor (Fg) for this stock is 1.0,
the value for cetacean stocks that are thought to be stable in the presence of a subsistence harvest (Wade and Angliss
1997). The Alaska SRG recommended using a F; of 1.0 for this stock as the Alaska Beluga Whale Committee
(ABWC) intends to continue regular surveys (i.e., 3-5 years) to estimate abundance for this stock and to annually
monitor levels of subsistence harvest (DeMaster 1997). For the eastern Bering Sea stock of belugawhales, PBR =129
animals (6,439 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Threedifferent commercial fisheriesthat could haveinteracted with belugawhalesin the eastern Bering Sea
weremonitored for incidental take by fishery observersduring 1990-97: Bering Sea (and Aleutian Islands) groundfish
trawl, longline, and pot fisheries. Observersdid not report any mortality or seriousinjury of belugawhalesincidental
to these groundfish fisheries. An additional source of information on the number of beluga whales killed or injured
incidental to commercial fishery operations is the self-reported fisheries information required of vessel operators by
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the MMPA. During the period between 1990 and 1997, fisher self-reports did not include any mortality to beluga
whales from this stock as a result of interactions with commercial fishing operations. Self-reported fisheries dataare
incomplete for 1994, not available for 1995, and considered unreliable after 1995 (see Appendix 4).

Based on a lack of reported mortalities, the estimated minimum mortality rate incidental to commercial
fisheriesis zero belugas per year from this stock. The estimated mortality is considered a minimum dueto alack of
observer programsin fisheries likely to take beluga whales and because logbook records (fisher self-reports required
during 1990-94) are most likely negatively biased (Credle et al. 1994).

Inthenear shorewatersof the eastern Bering Sea, substantial effort occursin gillnet (mostly set nets), herring,
and personal-use fisheries. The only reported beluga mortality occurred in a personal-use king salmon gillnet near
CapeNomein 1996. Thismortality resultsin an annual estimated mortality of 0.2 whalesfrom thisstock during 1993-
97. Notethat thisisnot acommercial fishery. Asaresult, thisestimateisconsidered aminimum because personal-use
fishers are not aware of areporting requirement and there is no established protocol for non-commercial takesto be
reported to NMFS. It should also be noted that in this region of western Alaska any whales taken incidentally to the
personal-usefishery are utilized by Alaska Native subsistence users. It isnot clear whether the 1996 entanglement was
accounted for in the 1996 Alaska Native subsistence harvest report. If so, this particular mortality may have been
double-counted.

Subsistence/Native Harvest | nformation

The subsistencetake of belugawhalesfrom the eastern Bering Sea stock is provided by the ABWC. Themost
recent subsistence harvest estimates for the stock are provided in Table 15 (Frost and Suydam 1995, Frost 1998).
Given these data, the annual subsistence take by Alaska Natives averaged 121 belugas from the eastern Bering Sea
stock during the 5-year period 1993-97. These estimates are based on reportsfrom ABWC representatives. The 1993-
97 averageisconsidered negatively biased duetoalack of reporting in several villagesprior to 1996. In addition, there
isnot areliable estimate for the number of struck and lost prior to 1996. Furthermore, an unknown proportion of the
animals harvested each year by Alaska Native hunters in this region may belong to other beluga stocks migrating
through Norton Sound in both the fall and spring (DeMaster 1995: p. 4).

Table 15. Summary of the Alaska Native subsistence harvest from the eastern Bering Sea stock of beluga whales,
1993-97. n/aindicates the data are not available.

Reported total Estimated range of total Reported Estimated number

Year number taken take number harvested struck and lost
1993 13612 121-136* 121-136 na

1994 1322 126-1322 116-122 102

1995 562 51-612 45-552 6

1996 120 113-126 97-108 16-18

1997 160 146-173 127-141 19-32

Mean annual take (1993-97) 121

1 Does not include the number of struck and lost; 2 Indicates alower bound.

STATUSOF STOCK

The estimated minimum annual mortality rate incidental to commercial fisheries (0) isnot known to exceed
10% of the PBR (16) and, therefore, isconsidered to beinsignificant and approaching zero mortality and seriousinjury
rate. Based on currently availabledata, the estimated annual rate, over the 5-year period from 1993 to 1997, of human-
caused mortality and seriousinjury (122, including the estimated mortality in non-commercial fisheries) isnot known
to exceed the PBR (129) for this stock. Beluga whales are not listed as “depleted” under the MMPA or listed as
“threatened” or “endangered” under the Endangered Species Act. Therefore, the eastern Bering Sea beluga whale
stock is not classified as strategic. No decreasing trend has been detected for this stock in the presence of a known
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harvest, although at thistime it is not possible to assess the status of this stock relative to its Optimum Sustainable
Population size.
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BELUGA WHALE (Delphinapterusleucas): Bristol Bay Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Beluga whales are distributed
throughout seasonally ice-covered arctic and
subarctic waters of the Northern Hemisphere
(Gurevich 1980), and are closely associated
with open leads and polynyas in ice-covered
regions (Hazard 1988). Depending on season
and region, beluga whales may occur in both
offshoreand coastal waters, with concentrations
in Cook Inlet, Bristol Bay, Norton Sound,
Kasegaluk Lagoon, and the Mackenzie Delta
(Hazard 1988). It isassumed that most beluga
whalesfrom these summering areas overwinter
in the Bering Sea, excluding those found in the
northern Gulf of Alaska (Shelden 1994).
Seasonal distribution is affected by ice cover,
tidal conditions, access to prey, temperature,
and human interaction (Lowry 1985). During :
the winter, beluga whales occur in offshore B
waters associated with pack ice. Inthespring, Figure 18. Approximate distribution of beluga whales in Alaska
they migrate to warmer coastal estuaries, bays, Waters. The dark shading displays the summer distributions of the
and rivers for molting (Finley 1982) and fivestocks. Winter distributions are depicted with lighter shading.
calving (Sergeant and Brodie 1969). Annual
migrations may cover thousands of kilometers (Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon
et al. (1992) phylogeographicapproach: 1) Distributional data: geographic distribution discontinuousin summer (Frost
and Lowry 1990), distribution unknown outside of summer; 2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown; and 4)
Genotypic data: mitochondrial DNA analysesindicatedistinct differencesamong summering areas (G. O'Corry-Crowe
et al. 1997). Based on thisinformation, 5 stocks of beluga whales are recognized within U. S. waters: 1) Cook Inlet,
2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 17).

POPULATION SIZE

The sources of information to estimate abundance for belugas in the waters of western and northern Alaska
have included both opportunistic and systematic observations. Frost and Lowry (1990) compiled data collected from
aerial surveys conducted between 1978 and 1987 that were designed to specifically estimate the number of beluga
whales. Surveysdid not cover theentire habitat of belugas, but weredirected to specific areas at thetimes of year when
belugas were expected to concentrate. Frost and Lowry (1990) reported an estimate of 1,000-1,500 for Bristol Bay,
similar to that reported by Seaman et al. (1985). Most recently, the number of beluga whales in Bristol Bay was
estimated at 1,555 in 1994 (Lowry and Frost 1998). This estimate was based on a count of 503 animals, which was
corrected using radio-telemetry data for the proportion of animals that were diving and thus not visible at the surface
(2.62, Frost and Lowry 1995b), and for the proportion of newborns and yearlings not observed dueto their small size
and dark coloration (1.18; Brodie 1971).

An aerial survey of Bristol Bay is scheduled to occur during the summer of 1999. Preliminary results from
this survey are expected to be available in 2000.
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Minimum Population Estimate

The survey technique utilized for estimating the abundance of beluga whales in this stock is a direct count
which incorporates correction factors. Given this survey methodology, an estimate of the variance of abundance is
unavailable. Inaddition, theabundance estimateisthought to be conservative because: 1) somewhales may have been
outsidethe survey area (i.e., Kuskokwim Bay), 2) no correction has been made for whales that were at the surface but
were missed by the observers, and 3) the dive correction factor is probably negatively biased (Lowry and Frost 1998).
Consistent with the recommendations of the Alaska Scientific Review Group (DeMaster 1997), adefault CV(N) of 0.2
was used in the cal culation of the minimum population estimate (N,,n)- Ny for this belugawhale stock is calculated
using Equation 1 from the PBR Guidelines (Wadeand Angliss1997): N,,n= N/exp(0.842x[In(1+[CV(N)]3]*). Using
the population estimate (N) of 1,555 and the default CV (0.2), Ny, for the Bristol Bay stock of belugawhalesis1,316.

Current Population Trend

Population estimates from the 1950s (Brooks 1955, Lensink 1961) suggested there were about 1,000-1,500
belugasin Bristol Bay. Thefirst abundance estimate (1,250) from aerial surveyswas conducted in 1983. Consistency
in count data and abundance estimates between 1993, 1994, and earlier surveys suggests that the Bristol Bay stock is
stable, and at or near its historic size (Frost and Lowry 1990, 1995a, Lowry and Frost 1998).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Bristol Bay stock of
beluga whales. Hence, until additional data become available, it is recommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = N,y X 0.5R,ax X Fg. Asthis stock is considered stable (Frost and
Lowry 1990) and because of the regular surveys to estimate abundance and the annual harvest monitoring program
supported by the Alaska Beluga Whale Committee (ABWC), the recovery factor (Fg) for this stock is 1.0 (Wade and
Angliss 1997, DeMaster 1997; see discussion under PBR for the eastern Bering Sea stock). Thus, for the Bristol Bay
stock of belugawhales, PBR = 26 animals (1,316 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries that could have interacted with beluga whales in Bristol Bay were
monitored for incidental take by fishery observersduring 1990-97: Bering Sea(and Aleutian Islands) groundfishtrawl,
longline, and pot fisheries. Observersdid not report any mortality or seriousinjury of belugawhalesincidental tothese
groundfish fisheries (Table 16a).

An additional sourceof information onthe number of belugawhaleskilled or injuredincidental tocommercial
fishery operationsisthe self-reported fisheriesinformation required of vessel operators by the MMPA. Observershave
never monitored the Bristol Bay salmon set gillnet and drift gillnet fisheries which combined had over 2,900 active
permitsin 1996. During the period between 1990 and 1997, fisher self-reportsincluded 1 mortality in both 1990 and
1991 from these fisheries (see Table 16a) resulting in an annual mean of 0.5 mortalities from interactions with
commercial gear. However, because logbook records (fisher self-reports required during 1990-94) are most likely
negatively biased (Credleet al. 1994), these are considered to be minimum estimates. The 1990 logbook recordsfrom
the Bristol Bay set and drift gillnet fisheries were combined. Asaresult, the 1990 mortality may have occurred in the
drift net fishery. Self-reported fisheriesdataareincompletefor 1994, not availablefor 1995, and considered unreliable
after 1995 (see Appendix 4). Larger fishery-related mortalities resulting from these fisheries have been recorded in
the past. During the summer of 1983 the Alaska Department of Fish and Game documented 12 beluga whale
mortalities in Bristol Bay related to drift and set gillnet fishing (Frost et al. 1984).
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Table 16a. Summary of incidental mortality of beluga whales (Bristol Bay stock) due to commercial fisheries from
1990 through 1997 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheriesinformation. Datafrom 1993 to 1997 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Reported Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Observer program total 90-97 0
Bristol Bay salmon drift gillnet 90-97 df na 0,1,0,0, na [$0.25]
reports n/a, n/a, n/a, nfa
Bristol Bay salmon set gillnet 90-97 df na 1,0,0,0, na [$0.25]
reports n/a, n/a, n/a, nfa
Minimum total annual mortality $0.5

The estimated minimum mortality rate incidental to commercial fisheriesis 1 animal per year (rounded up
from 0.5), based entirely on logbook data. However, areliable estimate of the mortality rate incidental to commercial
fisheriesis currently unavailable because of the absence of observer placementsin the Bristol Bay gillnet fisheriesthat
are known to interact with this stock.

Subsistence/Native Harvest | nformation

The subsistencetake of belugawhalesfrom the Bristol Bay stock is provided by the ABWC. The most recent
subsistence harvest estimates for the stock are provided in Table 16b (Frost and Suydam 1995, Frost 1998). Given
these data, the annual subsistence take by Alaska Natives averaged 19 belugas from the Bristol Bay stock during the
5-year period 1993-97. This estimate is based on reporting by ABWC representatives and is considered negatively
biased because there is not a reliable estimate for the number of struck and lost prior to 1994.

Table 16b. Summary of the Alaska Native subsistence harvest from the Bristol Bay stock of belugawhales, 1993-97.
n/aindicates the data are not available.

Reported total Estimated range of total Reported Estimated number

Y ear number taken take number harvested struck and lost
1993 35 33-35" 33-35 na

1994 18 na 16 2

1995 10 na 6 4

1996 19 na 18 1

1997 11 na 11 0

Mean annual take (1993-97) 19

! Does not include the number of struck and lost.

STATUSOF STOCK

At present, annual mortality levelslessthan 2.6 per year (i.e., 10% of PBR) can be considered insignificant
and approaching zero mortality and serious injury rate. However, it is unknown whether the mortality rate is
insignificant becauseareliableestimateof the mortality rateincidental tocommercial fisheriesiscurrently unavailable.
Beluga whales are not listed as “depleted” under the MMPA or listed as “threatened” or “endangered” under the
Endangered Species Act. Based on currently available data, the estimated annual rate of human-caused mortality and
seriousinjury (20, including subsistence harvests and fishery-related mortality) is not known to exceed the PBR (26).
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Therefore, the Bristol Bay stock of belugawhalesis not classified as a strategic stock. However, as noted previously,
the estimate of fisheries-related mortality isunreliable and, therefore, likely to beunderestimated. The population size
is considered stable, however, at thistime it is not possible to assess the status of this stock relative to its Optimum
Sustainable Population size.
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BELUGA WHALE (Delphinapterus leucas): Cook Inlet Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Beluga whales are distributed
throughout seasonally ice-covered arctic and
subarctic waters of the Northern Hemisphere
(Gurevich 1980), and are closely associated
with open leads and polynyas in ice-covered
regions (Hazard 1988). Depending on season
and region, beluga whales may occur in both
offshoreand coastal waters, with concentrations
in Cook Inlet, Bristol Bay, Norton Sound,
Kasegaluk Lagoon, and the Mackenzie Delta
(Hazard 1988). It isassumed that most beluga
whalesfrom these summering areas overwinter
in the Bering Sea, excluding those found in the
northern Gulf of Alaska (Shelden 1994).
Seasonal distribution is affected by ice cover,
tidal conditions, access to prey, temperature,
and human interaction (Lowry 1985). During |,
the winter, beluga whales occur in offshore [ Y i
waters associated with pack ice. Inthespring, Figure 19. Approximate distribution of beluga whales in Alaska
they migrate to warmer coastal estuaries, bays, waters. The dark shading displays the summer distributions of the
and rivers for molting (Finley 1982) and fivestocks. Winter distributions are depicted with lighter shading.
calving (Sergeant and Brodie 1969). Annual
migrations may cover thousands of kilometers
(Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon
et al. (1992) phyl ogeographicapproach: 1) Distributional data: geographic distribution di scontinuousin summer (Frost
and Lowry 1990), distribution unknown outside of summer; 2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown; and 4)
Genotypic data: mitochondrial DNA analyses indicate distinct differences among summering areas (O'Corry-Crowe
et al. 1997). Based on thisinformation, 5 stocks of beluga whales are recognized within U. S. waters: 1) Cook Inlet,
2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 18).

POPULATION SIZE

Aerial surveysfor belugawhalesin Cook Inlet wereconducted annually in Juneor July during 1994-998 using
an ‘approach’ survey technique that involves repeated circling of observed groups, and videotape recording. The
approach technique differs from ‘ passing mode’ surveys performed for belugasin other stocks, in that during passing
surveys the aircraft maintains a straight flight path. The approach technique allows each group of whales observed
and recorded on video to be corrected for 1) animals that were under the surface, and 2) animals missed by observers
yet recorded on video. The sum of median counts for all groups observed in the 1994-998 surveys is 281, 324, 307,
264, and-193, and 217 whales, respectively (Rugh et al. In Press review). Fheproeessof-tusiig Mmedians counts are
appropriate for comparisons between surveys since tastead-of-maximtm-codntsteddees the effects of outliers are
reduced(extremesin high or low counts), they can be compared mmakesthe+esdttsmore-comparabte to other surveys
which lack multiple passes over whale groups, and are +s more appropriate than tstg maximumswherrthe-cotntswitt
be corrected for missed whales (Rugh et al. 1996).
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The abundance of belugawhalesin Cook Inlet is estimated from aerial observer countsand aerial video group
sizeestimates. The group size estimates are corrected for subsurface animals (availability) and animals at the surface
that were missed (sightability) based on an analysis of the video tapes. Observer counts are corrected for availability
and sightability using a regression of counts and an interaction term of counts with encounter rate against the video
group size estimates (Hobbset al. 1998). The most recent abundance estimate of belugawhalesin Cook Inlet resulting
from the June 19998 aeria survey is357 (CV=0.20) 34+E=06:29) animals (Hobbs et a. In Review $998).

Minimum Population Estimate

The minimum population size (N,,,,) for this stock is calculated according to Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,,n= N/exp(0.842x[In(1+[CV(N)]?)]%). Using the population estimate (N) of
357 347 and its associated CV(N) of 0.20 6:29,
Ny for the Cook Inlet stock of beluga whales 1500
303 273.

Current Population Trend 1000 L
In general, uncorrected counts have

ranged from 300 to 500 beluga whales within

Cook Inlet between 1970 and 1996. However, r

median counts since 1996 have been below 300 500 r %

animals (264 in 1997 and ,193 in 1998, and 217 }

in 1999). The abundance estimates for the

period 1994-998 are shown in Figure 19 (Hobbs 0 ‘ ‘ ‘ ‘ ‘

et al. In Review $998). A statistically significant 1994 1995 1996 1997 1998 1999

trend in abundance has not been detected,

although the power waslow duetothe short time Figure 19. Abundance of beluga whales in Cook Inlet, Alaska

series. However, the 1999 8-abundance estimate 1994-98 (adapted from Hobbset al. 1998). Error bars depict 95%

(357 34%) isapproximately 457% lower than the confidence intervals

1994 abundance estimate (653). In addition, a

review of beluga distribution data suggest there has been areduction in offshore sightings in upper Cook Inlet and a

reduction in sightingsin lower Cook Inlet (Rugh et al. In review).

Number of Beluga Whales

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateis currently not available for the Cook Inlet stock
of beluga whales. Hence, until additional data become available, it is recommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = N,y X 0.5Ryay X Fr. The Fy and PBR for the Cook Inlet stock of
beluga whale in Small and DeMaster (1995), Hill et al. (1997), and Hill and DeMaster (1998) were “undetermined”
and “undetermined”; 1.0 and 15; and 1.0 and 14, respectively. However, based on the recent information on stock size,
trends in abundance, and level of the subsistence harvest, the Alaska Scientific Review Group (ASRG) (Ferrero 1999)
has recommended that NMFS reduce the FR to the lowest value possible (i.e., 0.1). Further, the ASRG noted the
resulting PBR would be 0.54 (assuming an Nmin of 273 and an Rmax of 0.04) and recommended that the agency use
this value in managing interactions between Cook Inlet belngas and commercial fisheries in Cook Inlet.

NMFS has chosen not to accept the recommendation of the ASRG at this time. Rather, NMFS has selected
an F; of 0.3 based on the following: 1) this stock has formally been proposed for listing as depleted under the MMPA
(which typically is associated with a FR of 0.5), 2) in March 1999, NMFS was petitioned to list this stock as
endangered under the Endangered Species Act, where NMFS has a period of 1 year to make an evaluation as to the
merits of the petition (note: a listing of endangered is typically associated with a FR of 0.1, while a listing of
threatened is associated with a FR of 0.5). Furthermore, the major mortality factor for this stock, subsistence harvest,

77



has been reduced through legislation and cooperative efforts by Alaskan Natives. Thus, the PBR = 1.86 animals (303
X 0 02x0. 3) for the Cook Inlet stock of beluga whale Add1t10nal data were collected on this stock in 1999. —t-hefeFefe

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three types of commercial fishing gear , (purse seine, drift gillnet, and set gillnet) that could possibly
enbtangle mteract-with-beluga whales eectr in Cook Inlet, {ptrse-semedriftgiinetand-set-gitnet) These nets-and
are used to catch each of the five species of Pacific salmon, as well as Pacific herring. There are no observer data
through 1998, asfishery observershad tave not monitored any of these fisherieswithin Cook Inlet. However, in 1999
observers were placed on Cook inlet set and drift gillnet vessels. No mortalities were observed. An additional source
of information on the number of belugawhaleskilled or injured incidental to commercial fishery operationsisthe self-
reported fisheriesinformation required of vessel operators by the MM PA. During the period between 1990 and 19978
fisher self-reports |nd|cated no mortalltleﬁ of bel uga whales from mteractl ons with commerC|aI flshmg operatlons
(Table 17a).
af-teH:QQ’s—@e—Aeﬂpeadl-x—A)—Logbook data are avallable for part of 1989-1994, after wh1ch 1nc1dental mortahty
reporting requirements were modified. Under the new system, logbooks are no longer required; instead, fishers provide
self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the level of reporting dropped
dramatically, such that the records are considered incomplete and estimates of mortality based on them represent
minimums (see Appendix 4 for details).

Table17a. Summary of incidental mortality of belugawhales (Cook Inlet stock) dueto commercial fisheriesfrom 1990
through 19978 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents a
minimum estimate from self-reported fisheries information. Data from 1993 4 to 1997 8(or the most recent 5 years
of available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available. Observer data for two Cook Inlet fisheries were also available for
1999.

Range of Reported Estimated Mean
Fishery Datatype observer mortality (in mortality (in annual mortality
name Years coverage given yrs.) given yrs.)
Cook Inlet salmon drift gillnet 1999 obs data 0 0 0
Cook Inlet salmon set gillnet 1999 obs data 0 0 0
Observer program total 93-997 0
Cook Inlet salmon drift gillnet 90-98% logbooks/ na 0,0,0,0, na [0]
sdf reports n/an/a, n/a, n/a,
n/a
Cook Inlet salmon set gillnet 90-98% logbooks/ na 0,0,0,0, na [0]
sdf reports n/an/a, n/a, n/a,
n/a
Minimum total annual mortality 0

In the past, beluga mortalities have been attributed to Cook Inlet fisheries with the fishing-related mortality
during the 3-year period from 1981 to 1983 estimated at 3-6 animals per year (Burnsand Seaman 1986). Accordingly,
though there were no self-reported fishery mortalities of beluga whales, the Cook Inlet gillnet fisheries (having a
combined total of over 1,325 active permitsin 1997) have been included in Table 17a because logbook records (fisher
self-reports required during 1990-94) are most likely negatively biased (Credle et a. 1994).
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Based on a lack of reported mortalities, the estimated minimum mortality rate incidental to commercial
fisheries is zero belugas per year from this stock. However, a reliable estimate of the mortality rate incidental to
commercial fisheriesis currently unavailable because of the absence of observer placementsin the Cook Inlet fisheries
mentioned above. The Cook Inlet salmon set and drift gillnet fisheries are scheduled to be observedagain in $999-and
2000.

Subsistence/Native Harvest | nformation

A study conducted by the Alaska Department of Fish and Game (ADF& G), in cooperation with the Alaska
Beluga Whale Committee (ABWC) and the Indigenous People’'s Council for Marine Mammals, estimated the
subsistence takein 1993 at 17 whales based on surveys of 16 of 19 households known to have hunted in 1993 (Table
17b: Stanek 1994). Thiswas considered a minimum estimate, and was increased by adding the estimated number of
whales taken from households not surveyed (3) and by hunters from areas outside of Cook Inlet (10) resulting in an
estimated total take of 30 (17 + 3 + 10) whales. However, in consultation with native elders from the Cook Inlet
region, the Cook Inlet Marine Mammal Council (CIMMC) estimated the annual number of belugas taken by
subsistence hunters to be greater than 30 animals (DeMaster 1995: p. 5).

There was no systematic Cook Inlet belugaharvest survey in 1994. Instead, Cook Inlet harvest datafor 1994
were compiled at the November 1994 ABWC meeting. Representatives of the CIMMC, ADF&G Division of
Subsistence, and an active Cook Inlet hunter each presented harvest information they knew about. They discussed the
information among themselvesto eliminate redundancy, and agreed upon afinal 1994 harvest estimate of 19 retrieved
and 2 struck and lost. Thisincluded 2 belugas taken in Cook Inlet by hunters from Kotzebue Sound. The ADF& G
representative estimated that there were 35-50 active beluga hunting households in the Cook Inlet region.

Table 17b. Summary of the Alaska Native subsistence harvest from the Cook Inlet stock of belugawhales, 1993-97.
n/aindicates the data are not available.

Reported total Estimated range of total Reported Estimated number

Y ear number taken take number harvested struck and lost
1993 30! n/a n/a n/a

1994 21t na 19" 2

1995 68 na 42 26

1996 123 98-147 49 49-98

1997 70° na 352 352

1998 42? n/a 21 21

Mean annual take (1995-97 ) 87

! Estimated value (see text); 2 Represents a minimum value.

Fhemost+ecent A summary of Cook Inlet beluga whale subsistence harvest data eencernthgthe-Cooktnatet
betugawhatestock isprovidedin Table 17b (ABWC unpubl. data, ABWC, P.O. Box 69, Barrow, AK, 99723; CIMMC
unpubl. data, 26339 Eklutna Village Rd., Chugiak, AK, 99567). The most thorough subsistence harvest surveyste
date were completed in Cook Inlet by the CIMMC during 1995-97. While sSome of the local hunters believethe 1996
estimate of struck and lost is positively biased, t Fhe 1995-97 CIMM C take estimates are considered reliable—Given
these-date; Tthe annual subsistence take by Alaska Natives during this period averaged 87 whales duringthe-3-year
pertoe-from1995-97. NMFS is expecting a report from the CIMMC regarding harvest levels in 1998; unfortunately,
the harvest report was not available when this report was prepared. Therefore, at this time an estimate of total
removals by Alaska Native hunters is not available. NMFS received a hunter’s report of 21 whales taken in 1998 at
a minimum, with a high struck and lost rate. Given the minimum struck and lost estimate for Cook Inlet of 1:1, the
minimum estimated harvest for 1998 is 42 beluga whales Lackmg rehable data throughout the time series from 1993
to 1998, by S years; it isnot possible to




determine ascertain the trend in subsistence take. Similarly, Hev i
fmoestrettable; subsistence mortality for the Cook Inlet stock has been averaged over athe 3-year peri od 1995 97 instead
of whereas a 5-year period as +s used for the other four beluga whal e stocks eeetrring addressed in this document.

OTHER MORTALITY

Mortalities related to stranding events have been reported in Cook Inlet. For example, in June of 1996, 63
animals stranded in the Susitna Delta (Rugh et al. 1997). Foutr of these animals are known to have died as aresult of
the stranding event (B. Smith, pers. comm., NMFS, 222 W 7" Ave., Anchorage, AK, 99513). Such mortalities are
not likely to be associated with human-related activities. In September, 1999, at least 60 beluga whales stranded in
Turnagain Arm, of which, six were subsequently found dead. There were no indications that the stranding event had
resulted from human interactions.

STATUS OF STOCK
A proposed rule to list beluga whales in Cook Inlet as “depleted” under the MMPA was prepared in late 1999,
with final rule publrcatron expected in March 2000. Further, a petition to 11st under ESA was recieved in March 1999,

of the annual rate of mortallty incidental to commerual fisheriesis unavailable; F therefore, it is unknown whether
thekill rateisinsignificant. At present, annual commercial fishery-related mortality levels, less than 6:36-0.18 per
year (i.e., 10% of PBR), can be considered insignificant and approaching zero mortality and serious injury rate.
However, bBased on currently availabledata, theestimated annual level of total human-caused mortality through 1998,
s 87 beluga whales (estimated exclusively from subsistence harvest data), exceedsthe PBR (6 1.8 ) for this stock.
Fheretore; Thus, the Cook Inlet beluga whale stock is classified as a strategic stoek.—t+shot-posstble-to-ascertain
trendst-abundance-at-this time—however—t The estimated edrrent level of human-caused removals in 1998 is not
sustainable.

Efforts to develop co-management agreements with Native organizations for several marine mammal stocks
utilized by Native subsistence hunters across Alaska, including belugas in Cook Inlet, have been underway for several
years. In 1995, devel opment of anumbrel Iaagreement among theIndi genous People S Councn for M ar| neM ammals
FWS, and NMFS 3
Subsﬁeﬁee-hl:rﬁters—m—ﬁcl-askawas initiated. The agreement was ultrmately 51gned in August 1997 Durl ng 1998
effortswereinitiated to formalize a specific agreement with local Alaska Native Organizations and NMFS regarding
the management of Cook Inlet belugas, but without success thisstock. In the absence of a co-management agreement,
Federal legislation was implemented in May, 1999, placing a moratorium on beluga hunting in Cook Inlet. This
legislation is in effect until 1 October, 2000. Prior to the expiration of the moratorinm, a co-management agreement
is expected to be completed, through which a longer term mle for managing harvests will be proposed. Determination
of sSustainable harvest levels for this stock will be based on determmed—f—rem—t—he analysis of mformanon gathered
under the co- management agreement once 1n place !

Habitat Concerns

The State of Alaska has held 41 oil and gas lease sales in Cook Inlet since 1959. The planned Cook Inlet
Area-wide Sale is scheduled for Feb. 1999, and will offer 4.2 million acresin and around Cook Inlet including tracts
at the magjor river mouths, such as the Beluga River, Susitna River, and Little Susitna River, which are areas of
concentrated use by belugas in ice-free seasons. Activities associated with these sales include seismic geophysical
exploration, drilling, discharge of drill muds and cuttings, discharge of sanitary wastes and production/formation
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waters, construction of drill platforms, vessel and aircraft support. It is unknown what affect, if any, the lease sales
and associated activities will have on the Cook Inlet beluga whale stock. However, susceptibility to adverse impacts,
particularly arising from an oil spill, may be greater than in the early 1990s since the stock, in its currently reduced
state, occupies a more restricted portion of its prior range in Cook Inlet.
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Revised 12/30/98

KILLER WHALE (Orcinusorca): Eastern North Pacific
Northern Resident Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whaleshavebeen observedin all
oceans and seas of the world (Leatherwood and
Dahlheim 1978). Although reported from
tropical and offshorewaters, killer whales prefer
the colder waters of both hemispheres, with
greatest abundances found within 800 km of
major continents (Mitchell 1975). In Alaska
waters, killer whales occur along the entire
Alaska coast from the Chukchi Sea, into the
Bering Sea, along the Aleutian Islands, Gulf of
Alaska, and into Southeast Alaska (Braham and
Dahlheim 1982). Their occurrence has been
well documented throughout British Columbia
and the inland waterways of Washington State
(Bigg et al. 1990), as well as along the outer
coasts of Washington, Oregon, and California
(Green et al. 1992, Barlow 1995, Forney et al.
1995). Seasonal and year-round occurrence has
been noted for killer whales throughout Alaska

(Braham and Dahlheim 1982) and in the o ,re21. Approximate distribution of killer whalesin the eastern
intracoastal waterways of British Columbiaand  njorth pacific (shaded area). The distribution of the Eastern North

Washington State (Bigg et al. 1990). Through  pyitic Northern Resident and Transient stocks are largely
examination of photographs of recognizable overlapping (see text).

individuals and pods, movements of whales

between geographical areas have been

documented. For example, whalesidentified in Prince William Sound have been observed near Kodiak I1sland (Heise
et al. 1991) and whalesidentified in Southeast Alaska have been observed in Prince William Sound, British Columbia,
and Puget Sound (Leatherwood et al. 1990, Dahlheim et al. 1997). Movements of killer whales between the waters
of Southeast Alaska and central California have also been documented (Goley and Straley 1994).

Killer whales along British Columbia and Washington State have been labeled as‘resident’, ‘transient’, and
‘offshore’ (Bigg et al. 1990, Ford et al. 1994). Whales of a particular type have not been observed to associate with
members of the other group types (Ford et al. 1994). Although lessisknown about killer whalesin Alaska, it appears
that al three types occur in Alaska waters (Dahlheim et a. 1997). The ‘resident’ and ‘transient’ types are believed
todiffer in several aspects of morphology, ecology, and behavior; that is, dorsal fin shape, saddle patch shape, pod size,
home range size, diet, travel routes, dive duration, and social integrity of pods. For example, in Pacific Northwest
waters, significant differences occur in call repertoires (Ford and Fisher 1982), saddle patch pigmentation (Baird and
Stacey 1988), and diet (Baird et al. 1992). Studieson mtDNA restriction patterns provide evidence that the ‘ resident’
and ‘transient’ types are genetically distinct (Stevens et al. 1989, Hoelzel 1991, Hoelzel and Dover 1991, Hoelzel et
al. 1998).

Lessisknown about the* offshore’ typekiller whales, which typically travel in pods of 25-75 individualsand
have been encountered primarily off the coastsof California, Oregon, British Columbiaand, rarely, in Southeast Alaska
(Ford et al. 1994, Black et al. 1997, Dahlheim et al. 1997). Studiesindicatethe*offshore’ group type, although distinct
from the other types (‘resident’ and ‘transient’), appears to be more closely related genetically, morphologically,
behaviorally, and vocally to the ‘resident’ type killer whales (Black et al. 1997, Hoelzel et al. 1998; J. Ford, pers.
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comm., Vancouver Aquarium, P. O. Box 3232, Vancouver, B.C. V6B3X8; L. Barrett-Lennard, pers. comm., Univ. of
British Columbia, 6270 University Blvd., Vancouver, B.C. V6T1Z4).

Based primarily on data regarding association patterns, acoustics, movements, genetic differences and
potential fishery interactions, five killer whale stocks are recognized along the west coast of North America from
Californiato Alaska: 1) the Eastern North Pacific Northern Resident stock - occurring from British Columbiathrough
Alaska, 2) the Eastern North Pacific Southern Resident stock - occurring within theinland waters of Washington state
and southern British Columbia, 3) the Eastern North Pacific Transient stock - occurring from Alaskato Cape Flattery,
WA, 4) the California/Oregon/Washington Pacific Coast stock - occurring from CapeFlattery through California(Fig.
20), and 5) the Eastern North Pacific Offshore stock - occurring from Southeast Alaska through California. Because
the stock area for the Eastern North Pacific Northern Resident stock is defined as the waters from British Columbia
through Alaska, ‘resident’ whales in Canadian waters are considered part of the Eastern North Pacific Northern
Resident stock. The Stock Assessment Reports for the Pacific Region contain information concerning the Eastern
North Pacific Southern Resident stock, the California/Oregon/Washington Pacific Coast stock, the Eastern North
Pacific Offshore stock (to be included in the 1999 stock assessment revisions), and a Hawaiian stock. The stock
structure recommended in this report should be considered preliminary pending a joint review by the Alaska and
Pacific Scientific Review Groups.

POPULATION SIZE

The Eastern North Pacific Northern Resident stock is a transboundary stock, including killer whales from
British Columbia. Preliminary analysis of photographic data resulted in the following minimum countsfor * resident’
killer whales belonging to the Eastern North Pacific Northern Resident stock (Note: individual whales have been
matched between geographical regions and missing animals likely to be dead have been subtracted). In British
Columbia, 200 ‘resident’ whales have been identified (Ford et al. 1994). In Southeast Alaska, an additional 89
‘resident” whales have been identified (Dahlheim et al. 1997). In Prince William Sound and Kenai Fjords, another
360 ‘resident’ whales have been identified (Matkin et al. 1998). Based on data collected from all Alaska waters west
of Seward (Dahlheim and Waite 1993, Dahlheim 1994, Dahlheim 1997), 68 whales are considered ‘ residents’ asthey
have been linked by association to ‘resident’ whales from Prince William Sound (G. Ellis, pers. comm., Pacific
Biological Station, Nanaimo, BC, V9R 5K6), and an additional 174 have been provisionally classified as ‘residents
and 53 as ‘transients.” Provisional classifications were based primarily on morphological differencesidentified from
the photographs. Accordingly, the numbers of ‘residents and ‘transients’ in Alaska waters west of Seward are
considered preliminary at thistime. Combining the counts of ‘resident’ whales gives aminimum number of 717 (200
+ 89 + 360 + 68) killer whales belonging to the Eastern North Pacific Northern Resident stock.

Minimum Population Estimate

The survey technique utilized for obtaining the abundance estimate of killer whales is a direct count of
individually identifiable animals. Given that researchers continue to identify new whales, the estimate of abundance
based on the number of uniquely identified individuals known to be aliveislikely conservative. However, therate of
discovering new whales within Southeast Alaska and Prince William Sound is relatively low. In addition, the
abundance estimate does not include 174 unclassified whales from western Alaska that have been provisionally
classified as ‘residents’.

Other estimates of the overall population size (i.e., Ngegr) and associated CV(N) are not currently available.
Thus, the minimum population estimate (N,,,,) for the Eastern North Pacific Northern Resident stock of killer whales
is 717 animals, which includes animals found in Canadian waters (see PBR Guidelines regarding the status of
migratory transboundary stocks, Wade and Angliss 1997). Information on the percentage of time animals typically
encountered in Canadian watersspend in U. S. watersisunknown. However, asnoted above, thisminimum population
estimate is considered conservative. This approach is consistent with the recommendations of the Alaska Scientific
Review Group (DeMaster 1996).

Current Population Trend

Mortality and recruitment rates for six ‘resident’ killer whale pods in Prince William Sound from 1985 to
1991 and for 16 podsin northern British Columbiafrom 1981 to 1986 indicate a 2% annual rate of increase for each
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region over theyearsexamined (Matkin and Saulitis 1994). However, at present, reliable dataon trendsin population
abundance for the entire Eastern North Pacific Northern Resident stock of killer whales are unavailable.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock of killer
whales. Studiesof ‘resident’ killer whale pods in the Pacific Northwest resulted in estimated population growth rates
of 2.92% and 2.54% over the period from 1973 to 1987 (Olesiuk et a. 1990, Brault and Caswell 1993). However, a
population increases at the maximum growth rate (Ry,ax) only when the population is at extremely low levels; thus,
the estimate of 2.92% is not a reliable estimate of Ry.«. Hence, until additional data become available, it is
recommended that the cetacean maximum theoretical net productivity rate (Ryax) of 4% be employed for this stock
(Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5R.x X Fg. Therecovery factor (Fg) for this stock is 0.5,
the valuefor cetacean stockswith unknown population status (Wade and Angliss 1997). Thus, for the Eastern North
Pacific Northern Resident killer whale stock, PBR = 7.2 animals (717 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheriesin Alaskathat could haveinteracted with killer whales were monitored for
incidental take by fishery observers from 1990 to 1996: Bering Sea (and Aleutian Islands) and Gulf of Alaska
groundfish trawl, longline, and pot fisheries. Of the 6 observed fisheries, killer whale mortalities occurred only in the
Bering Sea groundfish trawl and longline fisheries. For the fisheries with observed takes, the range of observer
coverage over the 7-year period, as well as the annual observed and estimated mortalities are presented in Table 15.
Both the 1991 and 1995 mortalities in the longline fishery occurred during unmonitored hauls and could not be used
to estimate total mortality for the fishery in those years (80% and 28% observer coverage in 1991 and 1995,
respectively). For computational purposes, the estimated mortality in 1991 and 1995 was set at 1, because at a
minimum, one whale is known to have perished in each of those years. The 1993 mortality in the trawl fishery
occurred under similarly circumstances and was treated in the same manner (66% observer coveragein 1993). The
mean annual (total) mortality was 0.6 (CV=0.67) for the Bering Seagroundfish trawl fishery and 0.2 (CV=1.0) for the
combined Bering Sea longline fishery, resulting in a mean annual mortality rate of 0.8 (CV=0.56) killer whales per
year from observed fisheries.

Table 15. Summary of incidental mortality of killer whales (Eastern North Pacific Northern Resident stock) due to
commercial fisheries from 1990 through 1996 and calculation of the mean annual mortality rate. Datafrom 1992 to
1996 are used in the mortality calculation when more than 5 years of data are provided for a particular fishery.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSAI) 90-96 obs data 53-74% 0,1,1,1, 1,221, 0.6
groundfish trawl 0,0,0 0,0,0 (CVv=0.67)
BSAI groundfish longline (incl. 90-96 obs data 27-80% 0,1,0,0, 0,1,0,0, 0.2
misc. finfish and sablefish 0,10 0,10 (Cv=1.0)
fisheries)
Estimated total annual mortality 0.8
(CV=0.56)
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An additional source of information on the number of killer whaleskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 1990 and 1996, fisher self-reports from all Alaskafisheriesindicated only one killer whale mortality,
which occurred in the Bering Sea groundfish trawl fishery in 1990. That mortality has been included as an estimated
mortality in Table 15 even though an observer program wasin operation for that fishery (with 74% observer coverage)
and did not report any killer whale mortalities during that year. However, becauselogbook records (fisher self-reports
required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum
estimates. Self-reported fisheries data areincomplete for 1994, not available for 1995, and considered unreliable for
1996 (see Appendix 4).

The estimated minimum mortality rate incidental to U. S. commercial fisheries recently monitored is 0.8
animals per year, based exclusively on observer data. As the animals which were taken incidental to commercial
fisheries have not been identified genetically, it isnot possibleto determinewhether they belonged to the Eastern North
Pacific Northern Resident or the Eastern North Pacific Transient killer whale stock. Accordingly, these same
mortalities can be found in the stock assessment report for the Transient stock.

Duetoalack of Canadian observer programs, therearefew data concerning the mortality of marine mammals
incidental to Canadian commercial fisheries, which are analogous to U.S. fisheries that are known to interact with
killer whales. The sablefish longline fishery accounts for a large proportion of the commercial fishing/killer whale
interactionsin Alaskawaters. Such interactions have not been reported in Canadian waters where sablefish are taken
via a pot fishery. Since 1990, there have been no reported fishery-related strandings of killer whales in Canadian
waters. However, in 1994, one killer whale was reported to have contacted a salmon gillnet but did not entangle
(Guenther et al. 1995). Dataregarding thelevel of killer whale mortality related to commercial fisheriesin Canadian
waters, though thought to besmall, are not readily available or reliable which resultsin an underestimate of theannual
mortality for this stock.

Subsistence/Native Harvest | nformation
There are no reports of a subsistence harvest of killer whalesin Alaska or Canada.

Other Mortality

Since 1986, research efforts have been made to assess the nature and magnitude of killer whale/blackcod
(sablefish; Anoplopoma fimbria) interactions (Dahlheim 1988; Y ano and Dahlheim 1995). Fishery interactionshave
occurred each year in the Bering Sea and Prince William Sound, with the number of annual reports varying
considerably. Data collected from the Japan/U. S. cooperative longline research surveys operating in the Bering Sea
indicate that interactions may be increasing and expanding into the Aleutian Islands region (Y ano and Dahlheim
1995). During the 1992 surveys conducted in the Bering Sea and western Gulf of Alaska, 9 of 182 (4.9%) individual
whales in 7 of the 12 (58%) pods encountered had evidence of bullet wounds (Dahlheim and Waite 1993). The
relationship between wounding due to shooting and survival is unknown. In Prince William Sound, the pod
responsible for most of the fishery interactions has experienced a high level of mortality: between 1986 and 1991, 22
whales out of apod of 37 (59%) are missing and considered dead (Matkin et al. 1994). The cause of death for these
whalesisunknown, but it may related to gunshot woundsor effectsof the Exxon Valdez oil spill (Dahlheim and Matkin
1994).

The shooting of killer whales in Canadian waters has also been a concern in the past. However, in recent
years the Canadian portion of the stock has been researched so extensively that evidence of bullet wounds would have
been noticed if shooting was prevalent (G. Ellis, pers. comm., Pacific Biological Station, Nanaimo, BC, VIR 5K6).

Other Issues

Although only small numbers of killer whales are taken in the Bering Sea fisheries, there is considerable
interaction between the whales and the fisheries. Interactions between killer whales and longline vessels have been
well documented (Dahlheim 1988, Yano and Dahlheim 1995). However, less has been documented regarding
interactionswith thetrawl fishery. Recently several observersreported that large groups of killer whalesin the Bering
Sea have followed vessels for days at atime, actively consuming the processing waste (Fishery Observer Program,
unpubl. data, NMFS, AFSC, 7600 Sand Point Way NE, Seettle, WA 98115).
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STATUSOF STOCK

Killer whales are not listed as “depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. Recall, that the human-caused mortality has been underestimated due primarily to alack
of information on Canadian fisheries, and that the minimum abundance estimate is considered conservative (because
researchers continue to encounter new whales and unclassified whales from western Alaska were not included),
resulting in a conservative PBR estimate. However, based on currently available data, the estimated annual fishery-
related mortality level (0.8) exceeds 10% of the PBR, (i.e., 0.72) and therefore cannot be considered to beinsignificant
and approaching zero mortality and serious injury rate. The estimated annual level of human-caused mortality and
serious injury (0.8 animals per year) is not known to exceed the PBR (7.2). Therefore, the Eastern North Pacific
Northern Resident stock of killer whalesis not classified as astrategic stock. Population trends and status of thisstock
relative to its Optimum Sustai nable Population size are currently unknown.
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PACIFIC WHITE-SIDED DOL PHIN (Lagenorhynchus obliquidens):
Centrat North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The Peacific white-sided dolphin is
found throughout the temperate North Pacific
Ocean, north of the coasts of Japan and Baja
Cdlifornia, Mexico. In the eastern North
Pacific the species occurs from the southern
Gulf of California, north to the Gulf of Alaska,
west to Amchitkain the Aleutian Islands, and
is rarely encountered in the southern Bering
Sea. The species is common both on the high
seas and along the continental margins, and
animals are known to enter the inshore passes
of Alaska, British Columbia, and Washington
(RIWEI997)(Ferrero and Walker 1996)

The following information was
considered in classifying Pacific white-sided
dolphin stock structure based on the Dizon et
al. (1992) phylogeographic approach: 1)
Distributional data: geographic distribution is
continuous;, 2) Population response data
unknown; 3) Phenotypic data: two
morphological formsarerecognized (Walker et
al. 1986, Chiverset al. 1993); and 4) Genotypic
data: preliminary genetic analyseson 116 Pacific white-sided dol phin collected in four areas (BgjaCalifornia, the west
coast of the U. S, British Columbia/southeast Alaska, and offshore) were not statistically significant to support
phylogeographic partitioning, though tene-credenee support the hypothesis that animals from the different regions
are sufficiently isolated to treat them as separate management units (Lux et al. 1997 RIWE1997). Given Based-on
thislimited information, stock structure throughout the North Pecific is poorly defined, but yetthe a northern form
occurs north of about 33/N from southern Californiaalong the coast to Alaska, whereasthe, a southern form ranges
from about 36/N southward along the coasts of Californiaand Baja Californiawhile the core of the population ranges

Figure 22. Approximate distribution of Pacific white-sided
dolphins in the eastern North Pacific (shaded area).

However, bBecausethe Californiaand Oregon thresher shark/swordfish drift gillnet fishery (operatingesbetween 33/N
and approximately 47-45/N) and, to a lesser extent, the groundfish and salmon fisheries in Alaska are s known to
interact with Pacific white-sided dolphins, two management stocks are recognized: 1) the
California/Oregon/Washington stock, and 2) the €entrat North Pacific stock (Fig. 21). The California/Oregon/
Washington stock is reported separately in the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE

Themost complete recent popul ati on abundanceestimatefor Pacific white-sided dol phinswascal culated from
line transect analyses applied to the 1987-90 central North Pacific marine mammal sightings survey data (Buckland
et al. 1993). TheBuckland et al. (1993) abundance estimate, was 931,000 (CV =0.900:-95%-E1-266;006-4;216,600)
animals, more closely reflects a range-wide estimate rather than one that can be applied to either of the two
management stocks off the west coast of North America. & i Histment-for-size-bt FApHAeo
schoots: Furthermore,H-shotttHbenotedhoweverthat Buckland et al. (1993) suggested that Pacific white-sided
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dolphins show strong vessel attraction > i i ettt
samp’rrﬁg but that a. A—correcn on factor has—was not ava11ablc to apply to thc cstlmatc yet—bem—e&rmated—fer—sueh
v . While the Buckland et al. (1993) abundance estimate is
not cons1dcrcd appropnatc to apply to the management stock in Alaskan waters, the portion of the estimate derived
from sightings north of 45°N in the Gulf of Alaska can be used as the population estimate for this area (26,880). For
comparison, Lerczak and Hobbs (1993) estimated 15,200 Pacific white-sided dolphins in the Gulf of Alaska based on
a single sighting of 20 animals. Small cetacean aerial surveys in the Gulf of Alaska during 1997 sighted one group
of 164 Pacific white-sided dolphins off Dixon entrance, while similar surveys in Bristol Bay in 1999 made 18 sightings
of a school or parts thereof oﬁ Port Mollcr (R Hobbs pers. comm, NMML NMES, 7600 Sand Point Way, NE, Bldg
4, Seattle WA 98115) y ' .

Minimum Population Estimate

The minimum population estimate (N,,,) for this stock is26,880, based on the sum of abundance estimates
for 4 separate 5x5°blocks north of 45°N (1,970+6,427+6,101+12,382=26,880) reported in Buckland et al. (1993).
This is considered a minimum estimate because the abundance of animals in a fifth 5x5° block (53,885) which
straddled the boundary of the two coastal management stocks were not included in the estimate for the North Pacific
stock and because much of the potcntlal habltat for this stock was not survcycd between 1987 - 1990. eateutated

N =NFexp(0-842 - OVHNIAHTS-
Ny w-For-the-Central-North-Pacific-stoek

Current Population Trend
At present, there is no reliable information on trends in abundance for this stock of Pacific white-sided
dolphin.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is not currently available for the Central North
Pacific stock of Pacific white-sided dolphin. Recent life history analyses by Ferrero and Walker (1996) suggest a
reproductive strategy consistent with the delphinid pattern on which the 4% cetacean maximum net productivity rate
(Ryax) was based. Thus, it is recommended that the cetacean maximum net productivity rate (Ryax) of 4% be
employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is0.5, the
value for cetacean stocks of unknown status (Wade and Angliss 1997). Thus, for the €entra-North Pacific stock of

Pacific white-sided dolphin, PBR = 269 animals (26,880 x 0.02 x 0.5)4.867antmals(486,719-x-6-62¢65).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Between 1978 and 1991, thousands of Pacific white-sided dolphins were killed annually incidental to high
seas fisheries. However, these fisheries have not operated in the central North Pacific since 1991.

Six different commercial fisheriesin Alaskathat could haveinteracted with Pacific white-sided dolphinswere
monitored for incidental take by NMFS observers from 1990 to 19958: Bering Sea (and Aleutian Islands) and Gulf
of Alaska groundfish trawl, longline, and pot fisheries. For the fisheries with observed takes, the range of observer
coverage over the69-year period, aswell asthe annual observed and estimated mortalities are presented in Table 16.
The mean annual (total) mortality was 0 8:2(€Ev¥=%6j in the Berl ng Sea groundflsh travvl flshery and 0.8 (CV 1 O)
in the Bering Sea groundfish longlinefishery.




eeﬁsrd&ed-&mmmﬁumeﬁrm&e Comb| ning the esti mat% r%ults inamean annual (total) mortal |ty rate of 1(rounded
up from 0.8)Pacific white-sided dolphin in observed fisheries.

The Prince William Sound salmon drift gillnet fishery was also monitored by observersin 1990 and 1991.
In 1990, observersboarded 300 (57.3%) of the 524 vessalsparticipating in that fishery, monitoring atotal of 3,166 sets,
or roughly 4% of the estimated number of sets made by the fleet (Wynne et al. 1991). In 1991, observersboarded 531
(86.9%) of the 611 registered vessels and monitored atotal of 5,875 sets, or roughly 5% of the estimated sets made
by thefleet (Wynneet al. 1992). Thelow level of observer coveragefor thisfishery apparently missed interaction with
Pacific-white sided dolphins which had occurred, as logbook mortalities were reported in both years (see Table 16)
which were not recorded by the observer program.

An additional source of information on the number of Pacific white-sided dolphinskilled or injured incidental
to commercial fishery operationsistheself-reported fisheries information required of ‘ogbeokrepertsmaintainedby
vessel operators regited by the MM PA tatertm-exemptionprogram. During the 4=yesr period from 1990 to 19938,
tegbook fisher self- reports from 3 unobserved fisheries (see Table 16) resulted in an annual mean of 2.25 mortalities
from interactions with commercial fishing gear. It is unclear exactly which Bristol Bay fishery caused the 1990
mortalities because the logbook records from the Bristol Bay set and drift gillnet fisheries were combined. They have
been attributed to the Bristol Bay drift gillnet fishery due to the more pelagic nature of the fishery. However, because
logbook records (i.e., the self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994),
these are considered to be minimum esti mates These totals are based on all available logbook reports for all Alaska
fisheries. €om 5 - Logbook data are available for part of 1989-1994, after
which incidental mortahty reporting requirements were modified. Under the new system, logbooks are no longer
required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the
level of reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality
based on them represent minimums (see Appendix 4 for details).

H-shottabe Nroted that no observers have been assigned to several of the gillnet fisheries that are known
to interact with this stock, making the estimated mortality unreliable. However, because the stock size is large, it is
unlikely thetarge-stock-sizemakesttnttkely that unreported mortalities from those fisheries would be a significant
soureeofmortatity forthestoek. The estimated minimum annual mortality rateincidental to commercial fisheries (4;
based on observer data (rounded up to 1) and fisher self-togboek reports (rounded up to 3) where observer data were
not available) is lessthan 10% of the PBR (269 487).-and;therefore, The estimated annual mortality, therefore, can

be considered to-be insignificant and approaching zero trertatity-and-seriotstajtry-rate.

Table 16. Summary of incidental mortality of Pacific white-sided dolphins (Central North Pecific stock) due to
commercial fisheries from 1990 through 19958 and calculation of the mean annual mortality rate. Mean annual
mortality in brackets represents a minimum estimate from fisher self-tegbook reports. Datafrom 19914 to 19958 are
used in the mortality calculation when morethan 5 years of data are provided for aparticular fishery. n/a indicates that
data are not available.

Range of Observed Estimated Mean

Fishery Datatype observer mortality (in mortality (in annual mortality

name Years coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSA) 90-958 obs data 53-74% 0,0,1,0, 0,0,1,0, 820
groundfish trawl 0,0,0,0,0 0,0,0,0,0 Ev=16)
BSA groundfish longline (incl. 90-958 obs data 27-80% 0,0,0,0 0,0,0,0 0.8
misc. finfish and sablefish 0,1,0,0,0 0,4,0,0,0 (Cv=1.0)
fisheries
Observer program total +00.8

Reported
mortalities

Prince William Sound salmon 90-938 logbooks/ n/a 1,4,0,0,n/a, n/a [$1.25]
drift gillnet self-reports n/a, n/a, n/a, n/a
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Range of Observed Estimated Mean
Fishery Datatype observer mortality (in mortality (in annual mortality
name Years coverage given yrs.) given yrs.)
Southeast Alaska salmon drift 90-938 logbooks/ n/a 0,0, 1, On/a, n/a, n/a [$.25]
gillnet self-reports n/a, n/a, n/a
Bristol Bay salmon drift gillnet 90-938 logbooks/ na 3,0,0,0n/a, n/a, na [$.75]
self reports n/a, n/a, n/a
Minimum total annual mortality $3:253.05

Subsistence/Native Harvest | nformation
There are no reports of subsistence take of Pacific white-sided dolphinsin Alaska.

STATUSOF STOCK

Pacific white-sided dolphins are not listed as “depleted” under the MMPA or listed as “threatened” or
“endangered” under the Endangered Species Act. Based on currently available data, the level of human-caused
mortality and serious injury (4) does not exceed the PBR (2694;867). Therefore, the Central North Pacific stock of
Pacific white-sided dolphins is not classified as a strategic stock. Population trends and status of this stock relative
to OSP are currently unknown.
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HARBOR PORPOI SE (Phocoena phocoena): Southeast Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the eastern North Pacific Ocean, the
harbor porpoiserangesfrom Point Barrow, along
the Alaska coast, and down the west coast of
North Americato Point Conception, California
(Gaskin 1984). The harbor porpoise primarily
frequents coastal waters.  Relatively high
densities of harbor porpoise have been recorded
along the coasts of Washington and northern
Oregonand California. Relativetothewaters off
the west coast of the continental U. S., harbor
porpoise do not occur in high densitiesin Alaska
waters (Dahlheim et al. submitted). Stock
discreteness in the eastern North Pacific was
analyzed using mitochondrial DNA from samples
collected along the west coast (Rosel 1992) and
is summarized in Osmek et al. (1994). Two
distinct mitochondrial DNA groupings or clades
exist. One clade is present in California,
Washington, British Columbia and Alaska (no
samples were available from Oregon), while the
other is found only in California and
Washington. Although these two clades are not
geographically distinct by latitude, the results may indicate alow mixing ratefor harbor porpoise along the west coast
of North America. Investigation of pollutant loadsin harbor porpoiseranging from Californiato the Canadian border
also suggests restricted harbor porpoise movements (Calambokidis and Barlow 1991). Further genetic testing of the
same datamentioned aboveal ong with additional samplesfound significant genetic differencesfor 4 of the 6 pair-wise
comparisons between the four areas investigated: California, Washington, British Columbia, and Alaska (Rosdl et al.
1995). These results demonstrate that harbor porpoise along the west coast of North America are not panmictic or
migratory, and that movement is sufficiently restricted to evolve genetic differences. This is consistent with low
movement suggested by genetic analysis of harbor porpoi se specimen from the North Atlantic. Numerous stocks have
been delineated with clinal differences over areas as small as the waters surrounding the British Isles. Unfortunately,
no conclusions can be drawn about the genetic structure of harbor porpoise within Alaska because of insufficient
samples. Only 19 samples are available from Alaska porpoise and 12 of these come from asingle area (Copper River
Delta). Accordingly, harbor porpoise stock structure in Alaska remains unknown at thistime.

Although it is difficult to determine the true stock structure of harbor porpoise populations in the northeast
Pacific, from a management standpoint, it would be prudent to assume that regional populations exist and that they
should be managed independently (Rosdl et al. 1995, Taylor et al. 1996). The Alaska SRG concurred that while the
available data were insufficient to justify recognizing three biological stocks of harbor porpoisein Alaska, it did not
Aertal-sdrveys
. Accordingly,

Figure 23. Approximate distribution of harbor porpoise in Alaska
waters (shaded area). Thedistributions of all three stocksfound in
Alaska waters are shown.

from the above information, three separate harbor porpoise stocks in Alaska are recommended, recognizing that the
boundaries were set arbitrarily: 1) the Southeast Alaskastock - occurring from the northern border of British Columbia
border to Cape Suckling, Alaska, 2) the Gulf of Alaskastock - occurring from Cape Suckling to Unimak Pass, and 3)
the Bering Sea stock - occurring throughout the Aleutian Islands and all waters north of Unimak Pass (Fig. 22).
Information concerning the 4 harbor porpoise stocks occurring along the west coast of the continental U. S. (Central
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California, Northern California, Oregon/Washington Coast, and Inland Washington) can be found in the Stock
Assessment Reports for the Pacific Region.

POPULATION SIZE

In June and July of 1997, an aerial survey covering the waters of the eastern Gulf of Alaska from Dixon
Entrance to Cape Suckling and offshore to the 1000 fathom depth contour resulted in an uncorrected abundance
estimate of 3,550 (CV=0.207) animals. Included were the inside waters Southeast Alaska, Yakutat Bay, and Icy Bay.
The total area surveyed across inside waters, within the range of the Southeast Alaska stock, was 3,826 km?. The areas
surveyed previously were stratified into high and low density areas using the data from the 1991-1993 aerial and vessel
surveys. Areas that were not surveyed previously were assigned the average density and stratified accordingly.
However, only a fraction of the small bays and inlets (<5.5 km wide) of Southeast Alaska were surveyed and included
in thrs abundance estlmate although the areas omitted represent only a small fractlon of the total survey area.tddne

as 3 ; Correction factors for ava11ab111ty b1as in aerral surveys of harbor
porpoise have been estlmated at2.96 (CV—O 180) (Laake et al. 1997) from Puget Sound, Washington, and 3.2 (Barlow
et al. 1988) from the west coast of the continental U.S. A correction factor for both perception and availability bias
hasbeen estimated at 3.1 (CV=0.171) (Calambokidis et al. 1993) from Puget Sound, Washington. Perception bias was
estimated within the survey, so only a correction for availability bias is necessary thus the correction of Calambokidis
et al. (1993) is not appropriate. The correction factor of 3.2 of Barlow et al. (1988) includes untested assumptions
regarding observer behavior and visibility of harbor porpoise during surfacing intervals which though reasonable are
not necessary in the treatment of Laake et al. (1997). The correction of 2.96 for availability bias should then be used
for this harbor porpoise stock, as it is the result of an empirical estimate of this factor. Thus, the estimated corrected
abundance from this survey is 10,508 (3550 X 2.96; CV=0.274) harbor porpoise for all waters surveyed.




Minimum Population Estimate
For the Southeast Alaska stock of harbor porpoise, the minimum population estimates (N,,,) for the aeria
and vessel surveys are calculated separately, using Equation 1 from the PBR Guidelines (Wade and Angliss 1997):
NMIN = N/exp(O 842*[In(1+[CV(N)]2)]’/2) Usi ng the populatlon estl mateﬁ(N) of 10,058 and its associated CV (0.274)
- ; v):; Ny for this stock is 8,376 8,156

Current Population Trend
At present, there is no reliable information on trends in abundance for the Southeast Alaska stock of harbor
porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate (Ryax) iS not currently available for the Southeast
Alaska stock of harbor porpoise. Hence, until additional data become available, it is recommended that the cetacean
maximum theoretical net productivity rate of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5R1x X Fr. Therecovery factor (Fg) for thisstock is0.5, the
valuefor cetacean stocks with unknown population status (Wade and Angliss 1997). Thus, for the Southeast Alaska
stock of harbor porpoise, PBR =83 82 animals (8,3768;356-x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Some fishing effort by vessels participating in the Gulf of Alaska (GOA) groundfish longlinefishery occurs
in the offshore waters of Southeast Alaska. The levels of fishing eEffort levels are insignificant for the portion of the
GOA groundfish trawl and pot fisheries operating in these waters. However, during the period from 1990 to 19985,
21-31% of the GOA longline catch occurred within the range of the Southeast Alaska harbor porpoise stock. This
fishery has been monitored for incidental take by NMFS observers from 1990 to 19985 (8-21% observer coverage),
although observer coverage has been very low in the offshore waters of Southeast Alaska (<1-54% observer coverage).
No mortalities from this stock of harbor porpoise incidental to commercial groundfish fisheries have been observed.

The only source of information on the number of harbor porpoisekilled or injured incidental to commercial

fishery operations is the self-reported fisheries information required togbook-repertstatitatned by vesset-operators

astegutredby the MM PA taterim-exemptionprogram. During the4-year period between 1990 and 19983, fisher self-
tegbeok reports from the Southeast Alaska salmon drift gillnet fishery (Table 17) resulted in an annual mean of 3.25

mortalitiesfrominteractionswith commercial fishing gear. However, becauselogbook records (i.e., fisher self-reports
required during 1990-94) are most likely negatively biased (Credle et al. 1994), this is considered to be a minimum
estimate. There were no other fisher self-report tegboek mortalities for any other fishery within the range of the
Southeast Alaska harbor porpoise stock. Logbook data are available for part of 1989-1994, after which incidental
mortality reporting requirements were modified. Under the new system, logbooks are no longer required; instead,
fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the level of reporting
dropped dramatically, such that the records are considered 1ncomp1ete and estlmates of mortahty based on them
represent minimums (see Appendix 4 for details). €orm 6

Table 17. Summary of incidental mortality of harbor porpoise (Southeast Alaska stock) due to commercial fisheries
from 1990 through 19985 and calculation of the mean annual mortality rate. Mean annual mortality in brackets
represents a minimum estimate from fisher self-teegboek reports. Mean annual mortality was based on the fisher self-
reports from 1991-1998 where more than S years of data were available. n/a indicates that data are not available.
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Range of Reported Estimated
Fishery Datatype observer mortality (in mortality (in Mean
name Years coverage given yrs.) given yrs.) annual mortality
Observer program total 90-985 0
Southeast Alaska salmon drift gillnet 90-983 logbooks/ na 2,2,7,2,nla, na [$2.83:25]
self-reports n/a, 2, n/a, 1
Minimum total annual mortality $2.8325

For this stock of harbor porpoise, the estimated minimum annual mortality rate incidental to commercial
fisheriesis3 4 animals(rounded up from 2.83:25), based entirely onfisher self-report togbook data. However, areliable
estimate of the mortality rate incidental to commercial fisheries is currently unavailable because of the absence of
observer placementsin Southeast Alaskafisheries. Therefore, it isunknown whether thekill rateisinsignificant. At
present, annual mortality levelslessthan 8.32-animals per year (i.e., 10% of PBR) can beconsidered to beinsignificant
and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Harvest | nformation
Subsistence hunters in Alaska have not been reported to take from this stock of harbor porpoise.

STATUSOF STOCK

Harbor porpoisearenot listed as“depleted” under theMMPA or listed as* threatened” or “endangered” under
the Endangered Species Act. Logbook records are most likely negatively biased (Credle et al. 1994) resulting in an
underestimate of incidental kill. However, based on the best scientific information available, the estimated level of
human-caused mortality and serious injury (34) is not known to exceed the PBR (832). Therefore, the Southeast
Alaskastock of harbor porpoiseisnot classified asastrategic stock. Population trends and status of thisstock relative
to OSP are currently unknown.
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HARBOR PORPOI SE (Phocoena phocoena): Gulf of Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In theeastern North Pacific Ocean, the
harbor porpoise ranges from Point Barrow,
along the Alaska coast, and down the west
coast of North America to Point Conception,
California(Gaskin 1984). Theharbor porpoise
primarily frequents coastal waters. Relatively
high densities of harbor porpoise have been
recorded along the coasts of Washington and
northern Oregon and California. Relative to
the waters off the west coast of the continental
U. S., harbor porpoise do not occur in high
densities in Alaska waters (Dahlheim et al.
submitted). Stock discreteness in the eastern
North Pacificwasanalyzed using mitochondrial
DNA from samples collected along the west
coast (Rosd 1992) and is summarized in
Osmek et a. (1994). Two distinct
mitochondrial DNA groupings or clades exist.
Onecladeispresentin California, Washington,  Figure 24. Approximate distribution of harbor porpoise in Alaska
British Columbiaand Alaska (no sampleswere  waters (shaded area). The distributions of &l three stocksfound in
available from Oregon), while the other is Alaskawaters are shown.
found only in California and Washington.
Although these two clades are not geographically distinct by latitude, the results may indicate a low mixing rate for
harbor porpoise along the west coast of North America. Investigation of pollutant loads in harbor porpoise ranging
from Californiato the Canadian border also suggests restricted harbor porpoi se movements (Calambokidisand Barlow
1991). Further genetic testing of the same data mentioned above along with additional samples found significant
genetic differences for 4 of the 6 pair-wise compari sons between the four areas investigated: California, Washington,
British Columbia, and Alaska (Rosdl et al. 1995). Theseresults demonstrate that harbor porpoise along the west coast
of North America are not panmictic or migratory, and that movement is sufficiently restricted to evolve genetic
differences. Thisis consistent with low movement suggested by genetic analysis of harbor porpoise specimen from
the North Atlantic. Numerous stocks have been delineated with clinal differences over areas as small as the waters
surrounding the British Isles. Unfortunately, no conclusions can be drawn about the genetic structure of harbor
porpoise within Alaska because of insufficient sasmples. Only 19 samples are available from Alaska porpoise and 12
of these come from a single area (Copper River Delta). Accordingly, harbor porpoise stock structure in Alaska
remains unknown at this time.

Although it is difficult to determine the true stock structure of harbor porpoise populations in the northeast
Pacific, from a management standpoint, it would be prudent to assume that regional populations exist and that they
should be managed independently (Rosdl et al. 1995, Taylor et al. 1996). The Alaska SRG concurred that while the
available data were insufficient to justify recognizing three biological stocks of harbor porpoise in Alaska, it did not
Aertal-sdrveys
5 g. Accordingly,
from the above information, three separate harbor porpoise stocks in Alaska are recommended, recognizing that the
boundaries were set arbitrarily: 1) the Southeast Alaskastock - occurring from the northern border of British Columbia
border to Cape Suckling, Alaska, 2) the Gulf of Alaska stock - occurring from Cape Suckling to Unimak Pass, and 3)
the Bering Sea stock - occurring throughout the Aleutian I1slands and all waters north of Unimak Pass (Fig. 23).
Information concerning the 4 harbor porpoise stocks occurring

100



along thewest coast of the continental U. S. (Central California, Northern California, Oregon/Washington Coast, and
Inland Washington) can be found in the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE

In June and July of 1998 an aerial survey covering the waters of the western Gulf of Alaska from Cape
Suckling to Sutwik Island, offshore to the 1000 fathom depth contour resulted in a corrected abundance estimate for
the Gulif of Alaska harbor porpoise stock of 21,451 (CV=0.309) animals. The uncorrected abundance estimate (7,247
CV=0.252) was adjusted for availability bias using the Laake et al. (1997) value of 2.96 (CV=0.180) (i.e, 7,247 x
2.96=21,451). The previous SAR for this stock used the Calambokidis et al. (1993) 3. 1 (CV=0.171) correction factor
for both perception and availability bias, based on work in Puget Sound, Washington. A perception bias was estimated
within the most recent survey, however, so only a correction for availability bias was necessary. The Barlow et al.
(1988) correction factor of 3.2 was not used because it includes untested assumptions regarding observer behavior and
visibility of harbor porpoise during surfacing intervals which though reasonable are not necessary in the treatment of
Laake et al. (1997).

The latest estimate of abundance (21,451; CV=0.309) is considerably higher than the previous estimate in the 1999
SAR (8,271; CV=0.309). This disparity largely stems from changes in the area covered by the two surveys and
differences in harbor porpoise density encountered in areas added to, or dropped from, the 1998 survey, relative to the
1991-93 surveys. The survey area in 1998 (119,183 km?) was greater than the area covered in the composited portions
of the 1991,1992 and 1993 surveys (106,600 km?). The 1998 survey included the waters of Prince William Sound,
the bays, channels, and inlets of the Kenai Peninsula, the Alaska Peninsula and Kodiak Archipelago whereas the earlier
survey included only open water areas. Several of the bays and inlets covered by the 1998 survey had higher harbor
porpoise densities than observed in the open waters. The earlier survey also included Cook Inlet, a low density harbor
porpoise area, which was not included in the 1998 survey. The 1998 aerial survey resulted in an uncorrected
abundance estimate of 7,247 (CV=0.252) compared to 2,741 (CV=0.134) in 1993. The 1998 survey result is probably
more representative of the size of the Gulf of Alaska harbor porpoise stock since it included more of the inshore habitat
commonly used by harbor porpoise.




Minimum Population Estimate

The minimum population estimate (N,,\) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842*[In(1+[CV(N)]?]*). Using the population estimate (N)
of 8497 21,451 and its associated CV of 8:248 0.309, Ny, for the Gulf of Alaska stock of harbor porpoise is
768516,630.

Current Population Trend
At present, there is no reliable information on trends in abundance for the Gulf of Alaska stock of harbor
porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate (Ryx) 1S not currently available for the Gulf of
Alaska stock of harbor porpoise. Hence, until additional data become available, it is recommended that the cetacean
maximum theoretical net productivity rate of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5, the
valuefor cetacean stockswith unknown population status (Wade and Angliss1997). Thus, for the Gulf of Alaskastock
of harbor porpoise, PBR =% 166 animals (885 16,630 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Threedifferent commercial fisheries operating within therange of the Gulf of Alaskastock of harbor porpoise
weremonitored for incidental take by NM FS observersduring 1990-95: Gulf of Alaskagroundfish trawl, longline, and
pot fisheries. No incidental mortality of harbor porpoise was observed in these fisheries. Observers also monitored
the Prince William Sound salmon drift gillnet fishery in 1990 and 1991, recording 1 mortality in 1990 and 3
mortalitiesin 1991. These mortalities extrapolated to 8 (95% CI 1-23) and 32 (95% CI 3-103) kills for the entire
fishery, resulting in amean kill rate of 20 (CV=0.60) animals per year for 1990 and 1991. In 1990, observers boarded
300 (57.3%) of the 524 vessalsthat fished in the Prince William Sound salmon drift gillnet fishery, monitoring atotal
of 3,166 sets, or roughly 4% of the estimated number of setsmade by thefleet (Wynneet al. 1991). In 1991, observers
boarded 531 (86.9%) of the 611 registered vessels and monitored atotal of 5,875 sets, or roughly 5% of the estimated
sets made by the fleet (Wynne et al. 1992). Logbook reports from this fishery detail 6, 5, 6, and 1 harbor porpoise
mortalitiesin 1990, 1991, 1992, and 1993, respectively. The extrapolated (estimated) observer mortality accountsfor
these mortalities, so they do not appear in Table 18. The Prince William Sound salmon drift gillnet fishery has not
been observed since 1991; therefore, no additional data are available for that fishery.

An additional source of information on the number of harbor porpoise mortalities incidental to commercial
fishing operationsistheself-reported fisheries information required of togboek+eportstatiitatnedy vessel operators
asteguired by the MM PA taterim-exemptionprogram. During the4-year period between 1990 and 19983, fisher self-
tegbeok reports from 2 unobserved fisheries (see Table 18) resulted in an annual mean of 4.5 mortalities from
interactionswith commercial fishing gear. In 1990, logbook records from the Cook Inlet set and drift gillnet fisheries
were combined. Asit isnot possible to determine which fishery was responsible for the harbor porpoise mortalities
reported in 1990, both fisheries have been included in Table 18. In 1990, observers also boarded 59 (38.3%) of the
154 vessels participating in the Alaska Peninsula/Alentian Island salmon drift gillnet fishery, monitoring a total of 373
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sets, or roughly 4% of the estimated number of sets made by the fleet (Wynne et al. 1991). The low level of observer
coverage for this fishery apparently missed interactions with harbor porpoise which had occurred, as logbook
mortalities were reported in 1990 (see Table 18) which were not recorded by the observer program. Note that this
fishery operates south of the Aleutian Islands, but had bee incorrectly addressed in earlier versions of the SAR as an
interaction with the Bering Sea stock of harbor porpoise. However; Bbecause logbook records (i.e., fisher self-reports
required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum
estimates. These totals are based on all available fisher self-togheok reports for Gulf of Alaska fisheries, except the
Prince William Sound salmon drift gillnet fishery for which observer data were presented above. Logbook data are
available for part of 1989-1994, after which incidental mortality reporting requirements were modified. Under the new
system, logbooks are no longer required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period
is fragmentary, After 1995, the level of reporting dropped dramatically, such that the records are considered
incomplete and estimates of mortality based on them represent minimums (see Appendix 4 for details). —Complete
togbook-deta-after1993-arehot-avaitabte:

Table 18. Summary of incidental mortality of harbor porpoise (Gulf of Alaskastock) dueto commercial fisheriesfrom
1990 through 19985 and cal culation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from fisher self-tegbeek reports or stranding data. n/a indicates that data were not available.

Range of Observed Estimated Mean
Fishery Datatype observer mortality (in mortality (in annual
name Years coverage given yrs.) given yrs.) mortality
Prince William Sound salmon 90-91 obs data 4-5% 1,3 8,32 20
drift gillnet (CV=.60)
Cook Inlet salmon drift gillnet 1999 obs data 0 0 0
Cook Inlet salmon set gillnet 1999 obs data 0 0 0
Observer program total 20
Reported
mortalities
Cook Inlet salmon drift and set 90-983 logbooks/ n/a 3,0,0,0,n/a, n/a [$0.75]
gillnet fisheries self-reports n/a, n/a, n/a, n/a
AK Peninsula/Aleutian Island 90-983 logbooks/ n/a 2,0,1,0,n/a, n/a [$0.75]
salmon drift gillnet self-reports n/a, n/a, n/a, n/a
Kodiak salmon set gillnet 90-983 logbooks/ na 8,4,2,1,n/a, na [$3.275]
self-reports n/a, n/a. n/a, 1
Minimum total annual mortality $24524.7

Strandings of marine mammalswith fishing gear attached or with injuries caused by interactionswith fishing
gear are afinal source of mortality data. In the period from 1990 to 1994, 12 harbor porpoise scarred with gillnet
marks were discovered stranded in Prince William Sound (Copper River Delta). These stranding reports were likely
the result of operations in the Prince William Sound salmon drift gillnet fishery. The extrapolated (estimated)
observer mortality for this fishery accounts for these mortalities, so they do not appear in Table 18.

A reliable estimate of the mortality rate incidental to commercial fisheriesis considered unavailable because
of the absence of observer placementsin several gillnet fisheries mentioned above. However, the estimated minimum
annual mortality rateincidental tocommercial fisheriesis 25 based on observer data(20), and logbook reports (rounded
to 5) where observer data were not available. This estimated annual mortality rate is greater than 10% of the PBR
(#2116.6) and, therefore, cannot be considered to beinsignificant and approaching zero mortatity-and-seroustaiury
fete.

Subsistence/Native Har vest | nfor mation
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Subsistence hunters in Alaska have not been reported to take from this stock of harbor porpoise.

Other Mortality

In 1995, 2 harbor porpoise were taken incidentally in subsistence gillnets, one near Homer Spit and the other
near Port Graham.,
STATUSOF STOCK

Harbor porpoisearenot listed as” depleted” under theMMPA or listed as*threatened” or “endangered” under
the Endangered Species Act. Thelack of surveysin asignificant portion of the Gulf of Alaskaresultsin aconservative
PBR for this stock. Logbook records are most likely negatively biased (Credle et a. 1994) resulting in an
underestimate of incidental mortality. However, based on the best scientific information available, the estimated level
of human-caused mortality and serious injury (2527; 25 mortalities in commercial fisheries plus 2 in subsistence
gillnets) is not known to exceed the PBR (#t 166). Therefore, the Gulf of Alaska stock of harbor porpoise is not
classified as a strategic stock. Population trends and status of this stock relative to OSP are currently unknown.
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HARBOR PORPOI SE (Phocoena phocoena): Bering Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the eastern North Pacific Ocean,
the harbor porpoise ranges from Point Barrow,
along the Alaska coast, and down the west
coast of North America to Point Conception,
California(Gaskin 1984). Theharbor porpoise
primarily frequents coastal waters. Relatively
high densities of harbor porpoise have been
recorded along the coasts of Washington and
northern Oregon and California. Relative to
the waters off the west coast of the continental
U. S, harbor porpoise do not occur in high
densities in Alaska waters (Dahlheim et al.
submitted). Stock discreteness in the eastern
North Pacific was analyzed using
mitochondrial DNA from samples collected
along the west coast (Rosd 1992) and is
summarized in Osmek et al. (1994). Two

distinct mitochondrial DNA groupings or - - — —
cladesexist. Onecladeispresentin California, Figure 25. Approximate distribution of harbor porpoise in Alaska

Washington, British Columbiaand Alaska (no waters (shaded area). Thedistributions of all three stocksfound in
’ Alaska waters are shown.

samples were available from Oregon), while
the other is found only in California and
Washington. Although these two clades are not geographically distinct by latitude, the results may indicate a low
mixing rate for harbor porpoise along the west coast of North America. Investigation of pollutant loads in harbor
porpoise ranging from California to the Canadian border also suggests restricted harbor porpoise movements
(Calambokidis and Barlow 1991). Further genetic testing of the same data mentioned above along with additional
samples found significant genetic differencesfor 4 of the 6 pair-wise compari sons between the four areasinvestigated:
California, Washington, British Columbia, and Alaska (Rosel et al. 1995). These results demonstrate that harbor
porpoise along the west coast of North America are not panmictic or migratory, and that movement is sufficiently
restricted to evolve genetic differences. Thisisconsistent with low movement suggested by genetic analysis of harbor
porpoise specimen from the North Atlantic. Numerous stocks have been delineated with clinal differences over areas
as small as the waters surrounding the British Isles. Unfortunately, no conclusions can be drawn about the genetic
structureof harbor porpoisewithin Alaska because of insufficient sasmples. Only 19 samplesareavailablefrom Alaska
porpoise and 12 of these come from asingle area (Copper River Delta). Accordingly, harbor porpoise stock structure
in Alaska remains unknown at this time.
Although it is difficult to determine the true stock structure of harbor porpoise populations in the northeast
Pacific, from a management standpoint, it would be prudent to assume that regional populations exist and that they
should be managed independently (Rosdl et al. 1995, Taylor et al. 1996). The Alaska SRG concurred that while the
available data were insufficient to justify recognizing three biological stocks of harbor porpoise in Alaska, it did not
Aertal-sdrveys
5 v g. Accordingly,
from the above information, three separate harbor porpoise stocks in Alaska are recommended, recognizing that the
boundaries were set arbitrarily: 1) the Southeast Alaskastock - occurring from the northern border of British Columbia
border to Cape Suckling, Alaska, 2) the Gulf of Alaska stock - occurring from Cape Suckling to Unimak Pass, and 3)
the Bering Sea stock - occurring throughout the Aleutian I1slands and all waters north of Unimak Pass (Fig. 24).
Information concerning the 4 harbor porpoise stocks occurring along the west coast of the continental U. S. (Central
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California, Northern California, Oregon/Washington Coast, and Inland Washington) can be found in the Stock
Assessment Reports for the Pacific Region.

POPULATION SIZE

In the summer of 1991, an aerial survey covering the Bristol Bay region was conducted resulting in an
corrected abundance estimate of 10,946 (CV=0.300) -3;:53+{E=06-243) The uncorrected abundance estimate (3,531
(CV=0.243) was adjusted for availability bias using the Calambokidis et al. (1993) 3. 1 (CV=0.171) correction factor
for both perception and availability bias based on work in Puget Sound, Washington. The Barlow et al. (1988)
correctionfactor of 3.2 was not used because it includes untested assumptions regarding observer behavior and visibility
of harbor porpoise during surfacing intervals.-harberperpotse{(Bahthetm—et-al—submitted)y: No survey effort was
conducted in the vicinity of the Pribilof Islands or along the Aleutian Islands because of the lack of commercial
fisheries that could potentially affect harbor porpoise in those areas (Dahlheim et al. 1992). In addition, no survey
effort was conducted north of Cape Newenham (approximately 59°N), when harbor porpoiseareregular visitorsasfar
north as Point Barrow during the summer months (Suydam and George 1992). €tearty;t The 1991 survey, therefore,
covered less than one tenth eﬂiy—a—f-raetreﬂ of the range occup|ed by the Beri ng Sea stock of harbor porp0|se

Minimum Population Estimate

The minimum population estimate (N,,,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842*[In(1+[CV(N)])]*). Using the population estimate (N)
of 10,946 and its associated CV of 0.300, Ny, for the Bering Sea stock of harbor porpoiseis 8,549.

Current Population Trend
At present, thereisno reliableinformation on trendsin abundancefor the Bering Seastock of harbor porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate (Ryax) IS not currently available for this stock of
harbor porpoise. Hence, until additional data become available, it is recommended that the cetacean maximum
theoretical net productivity rate of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,y X 0.5R4x X Fr. Therecovery factor (Fg) for thisstock is0.5, the
value for cetacean stocks with unknown population status (Wade and Angliss 1997). Thus, for the Bering Sea stock
of harbor porpoise, PBR = 86 animals (8,549 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Bering Sea stock of harbor porpoise
weremonitored for incidental take by NM FS observersduring 1990-958: Bering Sea(and Aleutian I1slands) groundfish
trawl, longline, and pot fisheries. The harbor porpoise mortality was observed only in the Bering Seagroundfish trawl
fishery. The range of observer coverage over the 69-year period, as well as the annual observed and estimated
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mortalities are presented in Table 19. The mean annual (total) mortality rate resulting from observed mortalities was
1.2 (CV=.31) 6:60(EV=567H.

An additional source of information on the number of harbor porpoise mortalities incidental to commercial
fishery operationsisthe self-reported fisheries information required of togboek+eportstatiitatnedy vessel operators
astequired by the MMPA intertrexemptiorprogram. During the4=yesar period from 1990 to 19983, fisher self-
tegbeok reports from 2 unobserved fisheries (see Table 19) resulted in an annual mean of 0.5 £25 mortalities from
interactions with commercial fishing gear. However, becauselogbook records(i.e., fisher self-reports required during
1990-94)are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. These
totalsare based on all availablefisher self-reports toghook+eperts for fisheries occurring within therange of the Bering
Sea harbor porpoise stock, except the Bering Sea groundfish fisheries for which observer data were presented above.
Logbook data are available for part of 1989-1994, after which incidental mortality reporting requirements were
modified. Under the new system, logbooks are no longer required; instead, fishers provide self-reports. Data for the
1994-95 phase-in period is fragmentary. After 1995, the level of reporting dropped dramatically, such that the records
are cons1dered 1ncomp1ete and estlmates of mortahty based on them represent minimums (see Appendix 4 for details).

F1sher se]f-reports i:egbeek—reeefds for three fisherieslisted in Table 19 did not report any harbor porpoise
mortality over the 1990-93 period. These fisheries have been included above because of the large number of
participants and the significant potential for interaction with harbor porpoise.

Table 19. Summary of incidental mortality of harbor porpoise (Bering Sea stock) due to commercial fisheries from
1990 through 19958 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimatefrom logbook reports. Datafrom 19944 to 19958 are used in the mortality calculation when more

than 5 years of data are provided for a particular fishery. n/a indicates that data were not available.
Range of Observed Estimated
Fishery Datatype observer mortality (in mortality (in Mean
name Years coverage given yrs.) given yrs.) annual mortality
Bering Sea/Aleutian Is. (BSA) 90-958 obs data 53-74% 0,0,0,0, 0,0,0,0, 8:61.2
groundfish trawl 1,14,0,1,1 2,,0,2,1 (CVv=+6%31)
Observer program total 6:61.2
Reported
mortalities
AK Peninsula/Aleutian Iland 90-983 logbooks/ n/a 0,0, 2,0,n/a, n/a [$0.5]
salmon st gillnet self-reports n/a, n/a, n/a, n/a
Bristol Bay salmon drift gillnet 90-983 logbook s/ na 0,0,0,0,n/a, na [0]
self-reports n/a, n/a, n/a, n/a
Bristol Bay salmon set gillnet 90-983 logbooks/ na 0,0,0,0,n/a, na [0]
self-reports n/a, n/a, n/a, n/a
AK Kuskokwim, Y ukon, Norton 90-983 logbooks/ n/a 0,0,0,0,n/a, n/a [0]
Sound, Kotzebue salmon gillnet self-reports n/a, n/a, n/a, n/a
Minimum total annual mortality $1851.7

The estimated minimum annual mortality rate incidental to commercial fisheriesisrounded up to 2 animals,
based on observer data (6:661.2) and logbook reports ( 0.5325) where observer data were not available. However, a
reliable estimate of the mortality rateincidental tocommercial fisheriesiscurrently unavailable because of the absence
of observer placements in the gillnet fisheries discussed above. Therefore, it is unknown whether the kill rate is
insignificant. At present, annual mortality levels, lessthan 8.6 animals per year (i.e., 10% of PBR), can be considered

to be insignificant and approaching zero mortatity-ane-serrotsihitry rate.

Subsistence/Native Har vest | nfor mation
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Subsistence hunters in Alaska have not been reported to take from this stock of harbor porpoise.

Other Mortality

During the period from 1981 to 1987, 7 harbor porpoise mortalitics have resulted from gillnet entanglement
in the area from Nome to Unalakleet, 3 were reported near Kotzebue from 1989 to 1990, and some take of harbor
porpoise is likely in the Bristol Bay gillnet fisheries (Barlow et al. 1994). A similar set gillnet fishery conducted by
subsistence fishers incidentally took 6 harbor porpoise in 1991 near Point Barrow, Alaska (Suydam and George 1992).
When averaged over the period from 1981 to 1990, the resulting annual mortality attributable to subsistence gillnets
is 1.4 porpoise ((7 + 3 + 6)/11=1.4)

STATUSOF STOCK

Harbor porpoisearenot listed as“depleted” under theMMPA or listed as* threatened” or “endangered” under
the Endangered Species Act. Thelack of surveysin asignificant portion of this stock’ srange resultsin aconservative
PBR for this stock. Logbook records are most likely negatively biased (Credle et al. 1994) resulting in an
underestimate of incidental kill. However, based on the best scientific information available, the estimated level of
human-caused mortality and seriousinjury (24, based on 2 mortalities in commercial fisheries plus 2 (rounded up from
1.4) in subsistence gillnets) is not known to exceed the PBR (86). Therefore, the Bering Sea stock of harbor porpoise
isnot classified asastrategic stock. Population trends and status of this stock relative to OSP are currently unknown.
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DALL'S PORPOISE (Phocoenoides dalli): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Dall's porpoise are widely distributed
acrosstheentire North Pacific Ocean (Fig. 25).
They are found over the continental shelf
adjacent to the lope and over deep (2,500+m)
oceanic waters (Hall 1979). They have been
sighted throughout the North Pacific as far
north as 65/N (Buckland et al. 1993), and as
far south as 28/N in the eastern North Pacific
(Leatherwood and Fielding 1974). The only
apparent distribution gapsin Alaskawatersare
upper Cook Inlet and the shallow eastern flats
of the Bering Sea. Throughout most of the
eastern North Pacific they are present during
all months of the year, although there may be
seasonal onshore-offshore movements along
the west coast of the continental U. S. (Loeb
1972, Leatherwood and Fielding 1974), and
winter movements of populations out of Prince )
William Sound (Hall 1979) and areas in the ———— — :
Gulf of Alaskaand Bering Sea(NMFSunpubl.  Figure 26. Approximate distribution of Dall’s porpoise in the
data, National Marine Mammal Laboratory, —eastern North Pecific (shaded area).
7600 Sand Point Way, NE, Sesttle, WA
98115).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, 2) Population response data:
differential timing of reproduction between the Bering Sea and western North Pacific; 3) Phenotypic data: unknown;
and 4) Genotypic data: unknown. The stock structure of eastern North Pacific Dall’s porpoise is not adequately
understood at this time, but based on patterns of stock differentiation in the western North Pacific, where they have
been moreintensively studied, it is expected that separate stocks will emerge when data become available (Perrin and
Brownell 1994). Based primarily on the popul ation response data (Jones et al. 1986) and preliminary genetics analyses
Winans and Jones (1988), a delineation between Bering Sea and western North Pacific stocks has been recognized
PGeneset-a—1986). However, similar data are not available for the eastern North Pacific, thus one stock of Dall’s
porpoiseisrecognized in Alaskawaters. Dall’ s porpoise along the west coast of the continental U. S. from California
to Washington comprise a separate stock and are reported separately in the Stock Assessment Reports for the Pacific
Region.

POPULATION SIZE

Data collected from vessdl surveys, performed by both U. S. fishery observersand U. S. researchersfrom 1987
to 1991, were analyzed to provide population estimates of Dall's porpoisethroughout the North Pacific and the Bering
Sea (Hobbsand Lerczak 1993). Thequality of dataused in analyses was determined by the procedures recommended
by Boucher and Boaz (1989). Survey effort was not well distributed throughout the U. S. Exclusive Economic Zone
(EEZ) in Alaska, and as aresult, Bristol Bay and the north Bering Sea received little survey effort. Only 3 sightings
werereported in thisareaby Hobbsand Lerczak (1993), resulting in an estimate of 9,000 (CV=0.91). IntheU. S. EEZ
north and south of the Aleutian Islands, Hobbs and Lerczak (1993) reported an estimated abundance of 302,000
(CV=0.11), whereasfor the Gulf of AlaskaEEZ, they reported 106,000 (CV=0.20) . Combining thesethree estimates
(9,000 + 302,000 + 106,000) resultsin atotal abundance estimate of 417,000 (CV=0.097) for the Alaskastock of Dall's
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porpoise. Turnock and Quinn (1991) estimate that abundance estimates of Dall's porpoise areinflated by as much as
5 times because of vessdl attraction behavior. Therefore, acorrected population estimateis 83,400 (417,000 x 0.2) for
this stock. No reliable abundance estimates for British Columbia are currently available.

Minimum Population Estimate

The minimum population estimate (N,,\) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny~ = N/exp(0.842*[In(1+[CV(N)]?]*). Using the population estimate (N)
of 83,400 and its associated CV of 0.097, N, for the Alaska stock of Dall's porpoise is 76,874.

Current Population Trend
At present, there is no reliable information on trends in abundance for the Alaska stock of Dall's porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is not currently available for the Alaska stock of
Dall’s porpoise. Hence, until additional data become available, it is recommended that the cetacean maximum
theoretical net productivity rate (Ryy) of 4% be employed for the Alaska stock of Dall's porpoise (Wade and Angliss
1997). However, based on life history analyses in Ferrero and Walker (1999), Dall’s porpoise reproductive strategy
is not consistent with the delphinid pattern on which the default Ry, for cetaceans is based. In contrast to the
delphinids, Dall’s porpoise mature earlier and reproduce annually which suggest that a higher Ry, may be warranted,
pending further analyses.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,,y X 0.5Ryax X Fr. Asthisstock isconsidered to be within optimum
sustainable population (Buckland et al. 1993), the recovery factor (Fg) for this stock is 1.0 (Wade and Angliss 1997).
Thus, for the Alaska stock of Dall's porpoise, PBR = 1,537 animals (76,874 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheries operating within the range of the Alaska stock of Dall’s porpoise were
monitored for incidental take by NMFS observers during 1990-958: Bering Sea (and Aleutian Islands) groundfish
trawl, longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No mortalities of
Dall’ s porpoise were observed by NMFS observersin either pot fishery or the Gulf of Alaskalonglinefishery. For the
fisheries with observed takes, the range of observer coverage over the 69-year period, as well asthe annual observed
and estimated mortalities are presented in Table 20. The mean annual (total) mortality was4:66.0 (CV=0.2617) for
the Bering Sea groundfish trawl fishery, 8:61.2 (CV=%6.61) for the Gulf of Alaska groundfish trawl fishery, and 1.6
(CV=.61) for the Bering Sea groundfish longline fishery.

TheAlaskaPeninsulaand Aleutian Island salmon driftnet fishery was monitored in 1990. Observersboarded
59 (38.3%) of the 154 vessels participating in the fishery, monitoring a total of 373 sets, or less than 4% of the
estimated number of sets made by the fleet (Wynne et al. 1991). One Dall’ s porpoise mortality was observed which
extrapolated to an annual (total) incidental mortality rate of 28 Dall’s porpoise. Combining the estimates from the
Bering Sea and Gulf of Alaska fisheries presented above (4-6+6-6+1-6=6:86.0+1.2+1.6=8.8) with the estimate from
the Alaska Peninsula and Aleutian Island salmon drift gillnet fishery (28) results in an estimated annual incidental
kill rate in observed fisheries of 34-:836.8 porpoise per year from this stock.

The Prince William Sound salmon driftret gillnet fishery was also monitored by observers during 1990 and
1991, with no incidental mortality of Dall’s porpoise reported. In 1990, observers boarded 300 (57.3%) of the 524
vesselsthat fished in the Prince William Sound salmon drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly
4% of the estimated number of sets made by the fleet (Wynne et al. 1991). In 1991, observers boarded 531 (86.9%)
of the 611 registered vessels and monitored atotal of 5,875 sets, or roughly 5% of the estimated sets made by the fleet
(Wynne et al. 1992). The low level of observer coverage for this fishery apparently missed interaction with Dall’s
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porpoise which had occurred, as logbook mortalities were reported in 1991 (see Table 20) which were not recorded
by the observer program.

An additional source of information on the number of Dall’s porpoise killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of togbook-repertstnattaiiedby
vessel operators astegtited by the MMPA irterirrexemptionprogram. During the4=year period between 1990 and
19983, fisher self-toghook reports from 4 unobserved fisheries (see Table 20) resulted in an estimated annual mean
of 5.6-6-5 mortalities from interactions with commercial fishing gear. In 1990, logbook records from the Cook Inlet
set and drift gillnet fisheries were combined. As aresult, the Dall’ s porpoise mortality reported in 1990 may have
occurred in the Cook Inlet set gillnet fishery and not in the drift gillnet fishery as reported in Table 20. However,
because logbook records are most likely negatively biased (Credle et al. 1994), these are considered to be minimum
estimates. These estimates are based on all availablefisher self-togboek reports for Alaska fisheries, except for those
fisheries which observer data were presented above. The Southeast Alaska salmon drift gillnet fishery accounted for
the majority of the reported incidental takein unobserved fisheries. Logbook data are available for part of 1989-1994,
after which incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer
required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the
level of reporting dropped dramatically, such that the records are cons1dered 1ncomplete and estlmates of mortahty
based on them represent minimums (see Appendix 4 for details). €en f

Table 20. Summary of incidental mortality of Dall’ s porpoise (Alaska stock) dueto commercial fisheriesfrom 1990
through 19948 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents a
minimum estimate from logbook reports. Datafrom 19914 to 19958 are used in the mortality calculation when more

than 5 years of data are provided for a particular fishery. n/a indicates that data were not available.
Range of Observed Estimated

Fishery Datatype observer mortality (in morality (in Mean

name Years coverage given yrs.) given yrs.) annual mortality
Bering Sea/Aleutian Is. (BSA) 90-958 obs data 53-74% 6,1,5,4, 7,2,6,5, 4:66.0
groundfish trawl 4,2,5,5,3 7,3,8,8,4 (CV==261.7)
Gulf of Alaska (GOA) 90-958 obs data 33-55% 0,0,0,1, 0,0,0,3, 6612
groundfish trawl 0,0,1,0,1 0,0,3,0,3 (Cv=%8.61)
BSA groundfish longline (incl. 90-958 obs data 27-80% 0,0,0,0, 0,0,0,0, 16
misc finfish and sablefish 1,1 4,4 (Cv=.61)
fisheries)
AK Peninsula/ Aleutian Island 90 obs data 4% 1 28 28
salmon drift gillnet (Cl 1-81)
Observer program total 34:836.8

Reported
mortalities

Prince William Sound salmon 90-983 logbooks/ n/a 0,2,0,0,n/a, n/a [$0.5]
drift gillnet self-reports n/a, n/a, n/a, n/a
Southeast Alaska salmon drift 90-983 logbooks/ n/a 6, 6, 4, 6, n/a, n/a [$4.65:5]
gillnet self-reports n/a,n/a, 1,n/a
Cook Inlet set and drift gillnet 90-983 logbooks/ n/a 1,0,1, 0, n/a, n/a [$0.5]
fisheries self-reports n/a, n/a, n/a, n/a
Minimum total annual mortality $41341.9

Note that no observers have been assigned to several of the gillnet fisheries that are known to interact with
this stock, making the estimated mortality unreliable. However, due to the large stock sizetngkesit is unlikely that
unreported mortalities from those fisheries wotteHse are a significant source of mortality-ferthesteek. The estimated
minimum annual mortality rate incidental to commercial fisheries (rounded to42 animals; based on observer data
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(rounded to 357) and logbook reports (rounded to 6 #) where observer datawere not available) isnot known to exceed
10% of the PBR (154) and, therefore can be considered to beinsignificant and approaching zero mortality and serious
injury rate.

Subsistence/Native Harvest | nformation
There are no reports of subsistence take of Dall's porpoise in Alaska.

STATUSOF STOCK

Dall’ sporpoisearenot listed as* depleted” under the MM PA or listed as“threatened” or “endangered” under
the Endangered SpeciesAct. Based on currently availabledata, thelevel of human-caused mortality and seriousinjury
(42) does not exceed the PBR (1,537). Therefore, the Alaska stock of Dall's porpoise is not classified as a strategic
stock. Population trends and status of this stock relative to OSP are currently unknown.
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Revised 12/30/98

SPERM WHALE (Physeter macrocephalus): North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The sperm whale is one of the most
widely distributed of any marine mammal
species, perhaps only exceeded by the killer
whale (Rice 1989). They feed primarily on
medium-sized to large-sized squids but may
also feed on large demersal and mesopelagic
sharks, skates, and fishes (Gosho et al. 1984).
In the North Pacific, sperm whales are
distributed widely (Fig. 26), with the
northernmost boundary extending from Cape
Navarin (62°N) to the Pribilof Islands (Omura
1955). The shallow continental shelf
apparently bars their movement into the north-
eastern Bering Sea and Arctic Ocean (Rice
1989). Females and young sperm whales
usually remain in tropical and temperatewaters
year-round, while males are thought to move
north in the summer to feed in the Gulf of
Alaska, Bering Sea, and waters around the g - 627, Approximatedistribution of spermwhalesin theeastern
Aleutlan Islaan._ In the winter, sperm whales  \orth Pacific (shaded area).
are typically distributed south of 40/N (Gosho
et al. 1984). However, discovery tag datafrom
the days of commercial whaling revealed a great deal of east-west movement between Alaska waters and the western
North Pacific (Japan and the Bonin Islands), with little evidence of north-south movement in the eastern North Pacific.
For example, of several hundred sperm whales tagged off San Francisco (Calif.), none were recovered north of 53/ in
the Gulf of Alaska despite large takes there (B. Taylor, pers. comm., Southwest Fisheries Science Center, P. O. Box
271, LaJolla, CA 92038). Therefore, seasonal movement of sperm whalesin the North Pacificisunclear at thistime.
The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous though indicates three
“somewhat” discrete population centers (i.e., Hawaii, west coast of the continental United States, and Alaska); 2)
Population response data: unknown; 3) Phenotypic data: unknown; and 4) Genotypic data: unknown. For management
purposes, the International Whaling Commission (IWC) recognizes two management units of sperm whalesin the
North Pacific (eastern and western). However, the IWC has not reviewed its sperm whale stock boundariesin recent
years(Donovan 1991). Based onthislimitedinformation, and lacking additional dataconcerning population structure,
sperm whales of the eastern North Pacific have been divided into three separate stocks as dictated by the U. S. waters
in which they are found: 1) Alaska (North Pacific stock), 2) California/Oregon/Washington, and 3) Hawaii. The
California/Oregon/Washington and Hawaii sperm whal estocksarereported separately i n the Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE

Current and historic estimates for the abundance of sperm whales in the North Pacific are considered
unreliable. Therefore, caution should be exercised in interpreting published estimates of abundance. The abundance
of sperm whales in the North Pacific was reported to be 1,260,000 prior to exploitation, which by the late 1970s was
estimated to have been reduced to 930,000 whales (Rice 1989). Confidence intervals for these estimates were not
provided. These estimates include whales from the California/Oregon/Washington stock, for which a separate
abundance estimate is currently available (see Stock Assessment Reports for the Pacific Region).
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Although Kato and Miyashita (1998) believe their estimate to be upwardly biased, preliminary analysis
indicates 102,112 (CV=0.155) sperm whales in the western North Pacific. In the eastern temperate North Pacific a
preliminary estimate indicates 39,200 (CV=0.60) sperm whales (Barlow and Taylor, 1998). The number of sperm
whales of the North Pacific occurring within Alaskawatersis unknown. Asthe dataused in estimating the abundance
of sperm whales in the entire North Pecific are well over 5 years old at thistime and there are no available estimates
for numbers of sperm whales in Alaska waters, a reliable estimate of abundance for the North Pacific stock is not
available.

Minimum Population Estimate
At thistime, itisnot possibleto produce areliable estimate of minimum abundancefor this stock, asacurrent
estimate of abundance is not available.

Current Population Trend
Reliable information on trends in abundance for this stock are currently not available (Braham 1992).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateis not currently availablefor the North Pacific stock
of sperm whale. Hence, until additional data become available, it is recommended that the cetacean maximum net
productivity rate (Ryax) of 4% be employed for this stock at this time (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = Ny, X 0.5Ryax X Fr. The recovery factor (Fg) for this stock is 0.1,
thevaluefor cetacean stockswhich areclassified asendangered (Wadeand Angliss1997). However, becauseareliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheries operating within the range of the North Pacific stock of sperm whale were
monitored for incidental take by fishery observersduring 1990-96: Bering Sea (and Aleutian Islands) groundfish trawl,
longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No mortalities of sperm
whale were observed by NMFS observersin any observed fishery. However, it appears that sperm whale interactions
with longline fisheries operating in the Gulf of Alaska are known to occur and may be increasing in frequency (Hill
and Mitchell 1998). NMFS observers aboard longline vessels targeting both sablefish and halibut have documented
sperm whales feeding off the longline gear in the Gulf of Alaska. Fishery observersrecorded several instancesduring
1995-97 in which sperm whales were deterred by fishermen (i.e., yelling at the whales or throwing seal bombsin the
water). Thefirst entanglement (not classified as a seriousinjury according to Anglissand DeMaster 1998) of a sperm
whalein aGulf of Alaskalongline was documented in June of 1997 (Fishery Observer Program, unpubl. data, NMFS,
AFSC, 7600 Sand Point Way NE, Seattle, WA 98115).

An additional sourceof information onthe number of sperm whaleskilled or injured incidental tocommercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 1990 and 1996, fisher self-reports from all Alaska fisheries indicated no mortalities of sperm whales
frominteractionswith commercial fishing gear. Self-reported fisheriesdataareincompletefor 1994, not availablefor
1995, and considered unreliable for 1996 (see Appendix 4).

Therefore, based on the lack of reported mortalities, the estimated annual mortality rate incidental to
commercial fisheriesis zero. Asaresult, the annual human-caused mortality level is considered to be insignificant
and approaching a zero mortality and serious injury rate.

Subsistence/Native Har vest | nfor mation
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Sperm whales have never been reported to be taken by subsistence hunters (Rice 1989).

Other Mortality

Thepopulation of spermwhalesin thePacificwaslikely well below pre-whaling levelsbeforemodern whaling
for them became especially intense in the late 1940s (Reeves and Whitehead 1997). A total of 258,000 sperm whales
were reported to have been taken by commercial whalers operating in the North Pacific between 1947 and 1987 (C.
Allison, pers. comm., International Whaling Commission, The Red House, Station Road, Histon, Cambridge, UK).
This value underestimates the actual kill in the North Pacific as aresult of under-reporting by USSR pelagic whaling
operations, which are estimated to have under-reported catches during 1949-71 by 60% (Brownell et al. 1998). In
addition, new information suggests that Japanese land based whaling operations also under-reported sperm whale
catches during the post-World War |1 era (Kasuya 1998). The Japanese officially stopped catching sperm whalesin
the North Pacific in 1988 (Reeves and Whitehead 1997).

STATUSOF STOCK

Spermwhalesarelisted as“endangered” under the Endangered Species Act of 1973, and thereforedesignated
as“depleted” under the MMPA. Asaresult, thisstock is classified asastrategic stock. However, on the basis of total
abundance, current distribution, and regulatory measures that are currently in place, it isunlikely that thisstock isin
danger of extinction or threatened with becoming endangered in the foreseeable future (Braham 1992). Reliable
estimates of the minimum population, population trends, PBR, and status of the stock relative to its Optimum
Sustainable Population size are currently not available, although the estimated annual rate of human-caused mortality
and serious injury seems minimal for thisstock. There are no known habitat issues that are of particular concern for
this stock.
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Revised 6/25/99

BAIRD’SBEAKED WHALE (Berardius bairdii): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Baird’s beaked, or giant bottlenose,
whale inhabits the North Pacific Ocean and
adjacent seas (Bering Sea, Okhotsk Sea, Seaof
Japan, and the Sea of Cortez in the southern
Gulf of California, Mexico), with the best-
known populations occurring in the coastal
waters around Japan (Balcomb 1989). Within
the North Pacific Ocean, Baird's beaked
whales have been sighted in virtually all areas
north of 35/N, particularly in regions with
submarine escarpments and seamounts
(Ohsumi 1983, Kasuya and Ohsumi 1984).
The range of the species extends north to at
least the Pribilof 1slands where individuals
havebeen found stranded (Rice 1986, Fig. 27).
An apparent break in distribution occursin the
eastern Gulf of Alaska, but from the mid-Gulf
to the Aleutian Islands and in the southern
Bering Sea there are numerous sighting
records (Kasuyaand Ohsumi 1984). Tomilin  the eastern North Pacific (shaded area).
(1957) reported that in the Sea of Okhotsk and
the Bering Sea, Baird’s beaked whales arrive
in April-May and are particularly numerous during the summer. They are the most commonly seen beaked whales
within their range, perhaps because they are relatively large and gregarious, traveling in schools of a few to several
dozen, which makes them more noticeable to observers than other beaked whale species. Baird's beaked whales are
migratory, arriving in continental slope waters during summer and fall months when surface water temperatures are
the highest (Dohl et al. 1983, Kasuya 1986).

There are insufficient data to apply the phylogeographic approach to stock structure (Dizon et al. 1992) for
Baird’s beaked whale. Therefore, Baird's beaked whale stocks are defined as the two non-contiguous areas within
Pacific U. S. waterswhere they arefound: 1) Alaskaand 2) California/Oregon/Washington. These two stocks were
defined in this manner because of: 1) the large distance between the two areas in conjunction with the lack of any
information about whether animals move between the two areas, 2) the somewhat different oceanographic habitats
found in the two areas, and 3) the different fisheries that operate within portions of those two areas, with bycatch of
Baird's beaked whales only reported from the California/Oregon thresher shark and swordfish drift gillnet fishery.
The California/Oregon/Washington Baird' sbeaked whale stock isreported separately in the Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE
Reliable estimates of abundance for this stock are currently unavailable.

Minimum Population Estimate

At thistime, it is not possible to produce a reliable minimum population estimate (Ny,) for this stock, as
current estimates of abundance are unavailable.
Current Population Trend

At present, reliable data on trends in population abundance are unavailable.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
Baird s beaked whale. Hence, until additional databecome available, it isrecommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = Ny, x 0.5R,ax X Fr. Therecovery factor (Fg) for these stocksis 0.5,
the value for cetacean stocks with unknown population status (Wade and Angliss 1997). However, in the absence of
areliable estimate of minimum abundance, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheriesoperatingwithintherangeof the Alaskastock of Baird’ sbesked whalewere
monitored for incidental take by fishery observersduring 1990-97: Bering Sea (and Aleutian Islands) groundfish trawl,
longline, and pot fisheries and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No Baird' s beaked whale
mortalities were observed by observersin any observed fishery.

An additional source of information on the number of Baird’ s beaked whales killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 1997, there were no fisher self-reports of Baird’ s beaked whale mortalities from
any fisheries operating within the range of this stock. However, because logbook records (fisher self-reports required
during 1990-94) are most likely negatively biased (Credleet al. 1994), these are considered to be minimum estimates.
Self-reported fisheries data are incomplete for 1994, not available for 1995, and considered unreliable after 1995 (see
Appendix 4)

The estimated annual mortality rateincidental tocommercial fisheriesiszero. Therefore, theannual human-
caused mortality level is considered to be insignificant and approaching a zero mortality and serious injury rate.

Subsistence/Native Harvest Information
There is no known subsistence harvest of Baird's beaked whales by Alaska Natives.

Other Mortality

The Japanese havereported taking 54 Baird’ sbeaked whalesannually off their coastsduring the 6-year period
between 1992 and 1997 (IWC 1996, 19973, 1997b, 1998). Dueto the unknown stock structure and migratory patterns
in the North Pacific, it is unclear whether these animals belong to the Alaska stock of Baird’s beaked whales.

STATUSOF STOCK

Baird’ sheaked whalesarenot listed as” depleted” under the MM PA or listed as“threatened” or “endangered”
under theEndangered SpeciesAct. Reliable estimates of the minimum population, population trends, PBR, and status
of the stock rélative to its Optimum Sustainable Population size are currently not available. However, the estimated
annual rate of human-caused mortality and serious injury seems minimal for this stock. Thus, the Alaska stock of
Baird’s beaked whaleis not classified as strategic.
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Revised 6/25/99

CUVIER’SBEAKED WHALE (Ziphius cavirostris): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thedistribution of Cuvier’ sbeaked, or
goosebeak, whale (Fig. 28) isknown primarily
from strandings, which indicate that it is the
most widespread of the beaked whales and is
distributed in all oceans and most seas except
in the high polar waters (Moore 1963). In the
Pacific, they range north to southeastern
Alaska, the Aleutian Islands, and the
Commander Islands (Rice 1986). In the
northeastern Pacific from Alaska to Baa
California, no obvious pattern of seasonality to
strandings has been identified (Mitchell 1968).
Strandings of Cuvier’s beaked whales are the
most numerousof all beaked whales, indicating
that they are probably not asrare as originally
thought (Heyning 1989). Observations reveal
that the blow is low, diffuse, and directed -
forward (Backusand Schevill 1961, Norrisand _ -\
Prescott 1961), making sightingsmoredifficult,  Figure 29. Approximate distribution of Cuvier's beaked whalesin
and there is some evidence that they avoid the eastern North Pacific (shaded area).
vessels by diving (Heyning 1989).

Mitchell (1968) examined skulls of
stranded whales for geographical differences and thought that there was probably one panmictic population in the
northeastern Pacific. Otherwise, there areinsufficient datato apply the phylogeographic approach to stock structure
(Dizon et al. 1992) for the Cuvier' s beaked whale. Therefore, Cuvier’s beaked whale stocks are defined as the three
non-contiguous areas within Pacific U. S. waterswherethey arefound: 1) Alaska, 2) California/Oregon/Washington,
and 3) Hawaii. These three stocks were defined in this way because of: 1) the large distance between the areas in
conjunction with the lack of any information about whether animals move between the three areas, 2) the different
oceanographic habitatsfound in thethreeareas, and 3) thedifferent fisheriesthat operate within portions of thosethree
areas, with bycatch of Cuvier’ sbeaked whales only reported from the California/Oregon thresher shark and swordfish
drift gillnet fishery. The California/Oregon/Washington and Hawaiian Baird’s beaked whale stocks are reported
separately in the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE
Reliable estimates of abundance for this stock are currently unavailable.

Minimum Population Estimate
At thistime, it is not possible to produce a reliable minimum population estimate (N, for this stock, as
current estimates of abundance are unavailable.

Current Population Trend
At present, reliable data on trends in population abundance are unavailable.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
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A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
Cuvier' sheaked whale. Hence, until additional databecomeavailable, it isrecommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = Ny, X 0.5R,ax X Fr. The recovery factor (Fg) for this stock is 0.5,
the value for cetacean stocks with unknown population status (Wade and Angliss 1997). However, in the absence of
areliable estimate of minimum abundance, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheries operating within the range of the Alaska stock of Cuvier's beaked whale
weremonitored for incidental take by fishery observersduring 1990-97: Bering Sea (and Aleutian Islands) groundfish
trawl, longline, and pot fisheries and Gulf of Alaskagroundfish trawl, longline, and pot fisheries. No Cuvier’ sbesked
whale mortalities were observed by observersin any observed fishery.

An additional source of information on the number of Cuvier’ sbeaked whaleskilled or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 1997, there were no fisher self-reports of Cuvier’ sbeaked whale mortalitiesfrom
any fisheries operating within the range of this stock. However, because logbook records (fisher self-reports required
during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates.
Self-reported fisheries data are incomplete for 1994, not availablefor 1995, and considered unreliable after 1995 (see
Appendix 4).

Theestimated annual mortality rateincidental to commercial fisheriesiszero. Therefore, the annual human-
caused mortality level is considered to be insignificant and approaching a zero mortality and serious injury rate.

Subsistence/Native Har vest | nfor mation
There is no known subsistence harvest of Cuvier's beaked whales.

STATUSOF STOCK

Cuvier's besked whales are not listed as “depleted” under the MMPA or listed as “threatened” or
“endangered” under the Endangered Species Act. Reliable estimates of the minimum population, population trends,
PBR, and status of the stock relativeto its Optimum Sustainable Population size are currently not available. However,
the estimated annual rate of human-caused mortality and seriousinjury seemsminimal for thisstock. Thus, the Alaska
stock of Cuvier's beaked whaleis not classified as strategic.
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STEIJNEGER’'SBEAKED WHALE (Mesoplodon stejnegeri): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Stejneger’s, or Bering Sea, beaked
whaleisrarely seen at sea, and itsdistribution
generally has been inferred from stranded
specimens (Loughlin and Perez 1985, Mead
1989). It is endemic to the cold-temperate
waters of the North Pacific Ocean, Sea of
Japan, and deep waters of thesouthwest Bering
Sea(Fig. 29). Therangeof Stejneger’ sbeaked
whale extends along the coast of North
America from Cardiff, California, north
through the Gulf of Alaska to the Aleutian
Islands, into the Bering Sea to the Pribilof
Islandsand Commander Islands, and, off Asia,
south to Akita Beach on Noto Peninsula,
Honshu, in the Sea of Japan (Loughlin and
Perez 1985). Near the central Aleutian
Islands, groups of 3-15 Stejneger’s beaked
whales have been sighted on a number of
occasions (Rice 1986). The species is not - ————— -
known to enter the Arctic Ocean and is the Figure30. Approximate distribution of Stejneger’ s beaked whales
only species of Mesoplodon known to occurin 11 the eastern North Pecific (shaded area).
Alaska waters.  The distribution of M.
stejnegeri in the North Pecific corresponds closaly, in occupying the same cold-temperate niche and position, to that
of M. bidensin the North Atlantic. It lies principally between 50/and 60/N and extends only to about 45/N in the
eastern Pacific, but to about 40/N in the western Pacific (Moore 1963, 1966).

There are insufficient data to apply the phylogeographic approach to stock structure (Dizon et a. 1992) for
Stejneger’ sheaked whale. The Alaska Stejneger’ s beaked whale stock is recognized separately from Mesopl odon spp.
off California, Oregon, and Washington because of: 1) the distribution of Stejneger’ s beaked whale and the different
oceanographic habitats found in the two areas, 2) the large distance between the two non-contiguous areas of U.S.
waters in conjunction with thelack of any information about whether animals move between the two areas, and 3) the
different fisheriesthat operate within portions of those two areas, with bycatch of Mesopl odon spp. only reported from
the California/Oregon thresher shark and swordfish drift gillnet fishery. The California/Oregon/Washington stock of
all Mesoplodon spp. and a Mesoplodon densirostris stock in Hawaiian waters are reported separately in the Stock
Assessment Reports for the Pacific Region.

POPULATION SIZE
Reliable estimates of abundance for this stock are currently unavailable.

Minimum Population Estimate
At thistime, it is not possible to produce a reliable minimum population estimate (N, for this stock, as
current estimates of abundance are unavailable.

Current Population Trend
At present, reliable data on trends in population abundance are unavailable.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
Stejneger’ s beaked whale. Hence, until additional data become available, it is recommended that the cetacean
maximum theoretical net productivity rate (Ryax) of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5R,.x X Fg. The recovery factor (Fg) for this stock is 0.5,
the value for cetacean stocks with unknown population status (Wade and Angliss 1997). However, in the absence of
areliable estimate of minimum abundance, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheries operating within therange of the Alaskastock of Stejneger’ sbeaked whale
weremonitored for incidental take by fishery observersduring 1990-97: Bering Sea (and Aleutian Islands) groundfish
trawl, longline, and pot fisheries and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No Stejneger’s
beaked whale mortalities were observed by observersin any observed fishery.

An additional source of information on the number of Stejneger’ s beaked whales killed or injured incidental
to commercial fishery operationsis the self-reported fisheriesinformation required of vessel operators by the MMPA.
During the period between 1990 and 1997, there were no fisher self-reports of Stejneger’ s beaked whale mortalities
from any fisheries operating within the range of this stock. However, because logbook records (fisher self-reports
required during 1990-94) weremost likely negatively biased (Credleet al. 1994), thesewere considered to be minimum
estimates. Self-reported fisheriesdatawereincompletefor 1994, not availablefor 1995, and considered unreliableafter
1995 (See Appendix 4).

The estimated annual mortality rateincidental tocommercial fisheriesiszero. Therefore, the annual human-
caused mortality level is considered to be insignificant and approaching a zero mortality and serious injury rate.

Subsistence/Native Harvest Information
There is no known subsistence harvest of Stejneger’ s beaked whales.

STATUSOF STOCK

Stejneger’ s beaked whales are not listed as “depleted” under the MMPA or listed as “threatened” or
“endangered” under the Endangered Species Act. Reliable estimates of the minimum population, population trends,
PBR, and status of the stock relativeto its Optimum Sustainable Population size are currently not available. However,
the estimated annual rate of human-caused mortality and seriousinjury seemsminimal for thisstock. Thus, the Alaska
stock of Stejneger’ s beaked whaleis not classified as strategic.
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GRAY WHALE (Eschrichtiusrobustus): Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The gray whale formerly occurred in the
North Atlantic Ocean (Fraser 1970), but is currently B
only found in the North Pacific (Rice et al. 1984).
The following information was considered in
classifying stock structure of gray whalesbased onthe
Dizon et al. (1992) phylogeographic approach: 1)
Distributional data:  two isolated geographic
distributions in the North Pacific Ocean; 2)
Population response data: increasing in the eastern
North Pacific, unknown in thewestern North Pacific; -
3) Phenotypic data: unknown; and 4) Genotypic data:
unknown. Based on this limited information, two
stocks have been recognized in the North Pacific: the
Eastern North Pacific stock, which breeds along the
west coast of North America (Fig. 30), and the
Western North Pacific or "Korean" stock, which
apparently breeds off the coast of eastern Asia (Rice
1981, Rice et al. 1984). Most of the Eastern North
Pacific stock spends the summer feeding in the
northern Bering, Chukchi, and Beaufort Seas (Rice
and Wolman 1971, Nerini 1984). However, gray Grapite Ganyo |
whales have been reported feeding in the summer in
waters off of Southeast Alaska, British Columbia,
Washington, Oregon, and California WWashirgten - - —
(Rice and Wolman 1971, Darling 1984, Nerini 1984, Flg_ure 31. Approximate distribution of the Easte_rn North
Rice et al. 1984). The whales migrate near shore  Pacific stock of gray whales (shaded are). Excluding some
along the coast of North America from Alaskato the Mex!can waters, the entire range of this stock is depicted in
central California coast (Rice and Wolman 1971) thefigure.
starting in October or November. After passing Point
Conception, California, Riceet al. (1984) reported the majority of the animals take amore direct offshore route across
the southern California Bight to northern Baja California, Mexico. The Eastern North Pacific stock winters mainly
along the west coast of Baja California:, using Fhe-pregnantfemates-assembtletn certain shallow, nearly landlocked
lagoons and bays, wherethe and calves are born from early January to mid-February (Riceet al. 1981). trterestinghy,
a A small, but increasing proportion of newborn calves haswe been sighted along the California coast during the
southward migration (Shelden et al. 4995 in press). According to Shelden et al. (in press), the apparent increase in
the percentage of calf sightings may be related to a trend toward successively later migrations over the 43-year
observation period (see Rugh et al. 1999a, Buckland and Breiwick in press) or it may be due to an increase in spatial
and temporal distribution of calving as the population has increased. The northbound migration generally beginsin
mid-February and continues through May ( Rice et al. 1981, 1984; Poole 1984) with cows and newborn calves
primarily migrating northward between March and June along the U.S. west coast.

POPULATION SIZE

Systematic counts of gray whalesmigrating along the central California coast were conducted by shore-based
observers (at Granite Canyon) during thretghthe-entire-duration-of the 1997/98 4995-96 southbound migration
(Hobbsand Rugh 1999 et-a—1996). Thepretimitary abundance estimate resulting from the 1997/98 4995-96 census
iS26,635 2257 (CV=0.1006 -6524) whales. This estimate is simitarto not significantly larger than the previous
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1993/1994—+abundance estimates of 22,263 (CV=0.0925) whales in 1995/96 (Hobbs et al. in press), of 23,109
(CV=0.0542) whalesin 1993/94 (Laake et al. 1994 RIWC-1995), stahtty-higherthan-the-1987-88-estimateof and
21,296 (CV=0.0605) whalesin 1987/88 (Buckland et al. 1993); ;-and but it is significantly higher than the $992-93
estimate of 17,674 (CV=0.0587) whalesin 1992/93 (Laake et al. 1994 RIWE-1995). Variationsin estimates may be
due in part to undocumented sampling variation dte or to differences in the proportion of the gray whale stock
migrating as far as the central California coast each year (Hobbs and Rugh 1999 et-a-1996). The 1997/98 4995-96
abundance estimate is the most recent and is considered a reliable estimate of abundance for this stock.

Minimum Population Estimate

Theminimum population estimate (N, for thisstock iscal culated from Equation 1 fromthe PBR Guidelines
(Wade and Angliss 1997): Ny = N/exp(0.842*[In(1 +[CV (N)]9)]*). Using the1997/98 $995-96 population estimate
of 26,635 22571 and its associated CV of 0,1006 6:6524, N, for this stock is24,477 21597

Current Population Trend

The population size of Eastern North Pacific gray whale stock has been increasing over the past several
decades. The estimated annual rate of increase, based on shore counts of southward migrating gray whales between
1967 and 1988 is 3.29% with a standard error of 0.44% (Buckland et al. 1993). Taking account of the harvest, Wade
and DeMaster (1996) estimated an underlying annual rate of increase of 0.044 (95% CI: 0.031-0.056) for this same
time period. Incorporating the census data through the 1993/94 migration resulted in an annual rate of increase of
2.57% (SE=0.4%: RIWC 1995a). Most recently, Breiwick (1999 4996) estimated the annual rate of increase from
1967/68 to 1997/98 at 2.52% (95% CI: 2.04%-3.12%) and Wade and DeMaster (1996) estimated the annual rate of

increase from 1967/68 to 1995/96 at 2:5%{95%Ct23/~261%)-and 2.4% (95% CI: 1.6%-3.2%);respectively.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Wade (1994) reported that based on a Bayesian analysis of the census data between 1967/68 and 1993/94, the
Eastern North Pecific stock of gray whales was between 0.51 and 0.97 of its carrying capacity and that the rate of net
production at the maximum net productivity level was 0.033 (95% CI: 0.023-0.044). However, this conclusion was
regarded as questionable at the 1994 Scientific Committee meetings of the International Whaling Commission (IWC)
because the analysis may have been unduly influenced by the 1992 census and because the variance of the abundance
estimate was likely underestimated (i.e., negative biased).

When incorporating the 1995/96 abundance estimate, Wade and DeM aster (1996) estimated Ry« from the
period between 1967/68 and 1995/96 at 0.053 8:644 (95% CI: 0.031-0.113 8:856). Thisestimate is not significantly
different than the cetacean maximum net productivity rate (Ryx) of 4% (Wade and Angliss 1997). Therefore, it is
recommended that the 4% Ry,.x be employed for this stock. Because this stock is thought to be midway between the
lower limit of its optimum sustainable population (OSP) Ievel and carryl ng capauty (K), the observed rate of increase
|sI|ker to besubstannally less than RMAX :

: ; The AK SRG has
recommended that NMFS the 0 53 value for RM,W for thJs stock asit represents the best estlmate of Ry,x available.
NMEFS will take this recommendation into consideration before finalizing the 2000 SAR.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5R1x X Fr. Therecovery factor (Fg) for thisstock is 1.0, the
upper limit of the range (0.5-1.0) of values for non-listed stocks which are increasing while undergoing removals due
to subsistence hunters (Wade and Angliss 1997). Thus, for the Eastern North Pacific stock of gray whales, PBR =490
432 animals (24,477 25597 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information
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Six different commercial fisheries operating in Alaska waters within the range of the Eastern North Pacific
gray whale stock were monitored for incidental take by NMFS observers during 1990-98 95: Bering Sea (and Aleutian
Islands) groundfish trawl, longline, and pot fisheries, and Gulf of Alaskagroundfish trawl, longline, and pot fisheries.
No gray whale mortalities were observed for any of these Alaska fisheries.

Between1996-and-1995, NM FSobserversatse monitored the northern Washington marineset gillnet fishery, otherwise
known asthe M akah tri bal fishery for chi nook sal mon, during 1990 98. Data from 1990-98 are included inTable21A,

mertalﬁy—wH—l—bedwrded—by—A—net—S)— One gray whale w observed taken in 1990 (Gearrn et al 1994) and one
observed taken in 1995 (P Gearrn unpubl data N p o 3

V- : In July of 1996 one gray whale was entangled
inthe sametribal set grllnet frshery, but 1t was t-heugh released unharmed (P. Gearin, pers. comm.; NWH-S+666-Sand
Potnt-Way-NE-Seattte WA, 98115).

NMEFS obsetvers also monitored the California/Oregon thresher shark/swordfish drift gillnet fishery from
1993 t0 1998 (Table 21A; Julian 1997, Cameron 1998, Julian and Beeson 1998, Cameron and Forney 1999). One gray
whale mortality was observed in this fishery in 1998.

The mean annual mortality was 0.2 (CV=1.0) for the northern Washington marine set gillnet fishery and 1.0
(CV=1.0) for the California/Oregon thresher shark/swordfish drift gillnet fishery, resulting in a mean annual mortality
rate of 1.2 (CV=0.85) gray whales per year from observed fisheries.

An additional source of information on the number of gray whaleskilled or injured incidental to commercial
fishery operationsisthe logbook/self-reported fisheries information required of tegbook+eportsmatrtainedby vessel
operators asteatired by the MMPA trtertrexemptionprogram. During the 4-yeer period between 1990 and 1998
4993, loghook/fisher self-reportsindicated 2 gray whale mortalitiesrelated to the Bristol Bay gillnet fisheriesin 1990,
resulting in an annual mean of 0.5 gray whale mortalities from interactions with commercial fishing gear. In 1990,
logbook records from the Bristol Bay set and drift gillnet fisheries were combined. Asit isnot possible to determine
which fishery was responsible for the gray whale mortalities reported in 1990, both fisheries have been included in
Table 21A. However, because logbook records are most Irkely negatrvely brased (Credle et al. 1994), these are
considered to beminimum estimates. €em - Logbook data are available
for part of 1989-1994, after which incidental mortahty reporting requirements were modified. Under the new system,
logbooks are no longer required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period is
fragmentary. After 1995, the level of reporting dropped dramatically, such that the records are considered incomplete
and estimates of mortality based on them represent minimums (see Appendix 4 for details).

Table21A. Summary of incidental mortality of gray whales (Eastern North Pacific stock) dueto commercial and tribal
fisheries from 1990 through 1998 995 and calculation of the mean annual mortality rate. Mean annual mortality in
brackets represents a minimum estimate from logbook/self-reports: or stranding data. Data from 1994 to 1998 (or the
most recent S years of available data) are used in the mortality calcnlation when more than 5 years of data are provided
for a particular fishery. n/a indicates that data are not available.

Range of Observed Estimated

Fishery Data observer mortality (in mortality (in Mean

name Years type coverage given yrs.) given yrs.) annual mortality
Northern Washington marine set 96-95 obs data 47-87% 1,0, 0,0, 0 At 1,0, 0, 0,AA0, 0.265
gillnet (tribal) 90-98 47-98% 1,0,0,0 1,0,0,0 (Cv=1.0 -6%)
CA/OR thresher shark/swordfish 93-98 obs data 12-23% 0,0,0,0,0,1 0,0,0,0,0,5 1.0
drift gillnet (CV=1.0)
Observer program total 1265

(CV=0.85)
Reported
mortalities
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Range of Observed Estimated

Fishery Data observer mortality (in mortality (in Mean

name Years type coverage given yrs.) given yrs.) annual mortality
Bristol Bay salmon drift and set 96-93 logbook/ na 2,0,0,0, n/a, na [$0.5]
gillnet fisheries 90-98 self- n/a, n/a, n/a, n/a

reports
Unknown west coast fisheries 93-95 strand n/a 0,523,3,6,4 n/a [$4.2 23]
9398 data

Minimum total annual mortality $5.933

Reportsof entangled gray whal eﬁfound swimming, fI oating, or stranded withfishing gear attached atse occurs
along the west coast of the continental U.S. and British Columbia. Details of strandings that occurred between 1993
and 1995 in the U.S. and British Columbia are described in Hill and DeMaster (in press), while Table 21B presents
data on strandmgs that occurred on the west coast of the U.Ss. from 1996 to 1998. +n-H—S—wate|=s—t-I=te|=eafeeeﬁf+rmed

data areincluded in Table 21A (Ilsted as unknown west coast f|sher|e£) as they resulted from commermal f|sh|ng-,
Hhowever, the mortal |t|e£ have not been attn buted to parti cular f|shenes 3 3 ‘

v 3 An addmonal 1995 mortahty, caused by
entanglement in gear from an unknown west coast ﬁshery, was discovered in the Washington stranding database and
has been added to Table 21A, resulting in a total of 3 mortalities for 1995 (1 in California and 2 in Washington state)
Therefore, during the35-year period from 1994 $993t0 1998 1995, stranding network dataindicate aminimum annual
mean of 4.2 2:3 gray whale mortalities resulting from interactions with commercial fishing gear.

Table 21B. Human-related gray whale strandings and entanglements, 1996-1998. An asterisk in the “number”
column indicates cases that were not considered serious injuries.

Year Number Area Condition Description
1996 1 Del Norte County, CA Dead Floating offshore entangled in crab pot gear.
1996 1#* Orange County, CA Released alive Released from gillnet trailing from flukes.
1996 2 Santa Barbara County, Dead Cow/calf pair entangled in gillnets.
CA
1996 1#* Humboldt County, CA Released alive Released from crab pot line.
1997 1 55°02'N, 131°00'W, Dead Ship strike
Kah Shakes Cove, AK
1997 1 60°34'N, Dead Commercial netting from unknown fishery wrapped around
148°10.3'W, tail peduncle (apparently before death).
AK
1997 1 20 mi. north of U.S. - Possible injury; Towing pot gear.
Mexico border status
unknown
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1997 1 Offshore El Capitan State | Injury; status Towing 50 fi. of gillnet gear and buoy.

Park, CA unknown
1997 1 1 mi. offshore Goleta Pier, | Injury; status Gillnet wrapped around flukes.

CA unknown
1997 1 Offshore Patrick’s Pt., CA | Possible injury; Towing pot gear.

status unknown

1997 1* 3 mi. offshore Anacapa Non-fatal injury; Released from gillnet wrapped around flukes.

Is., CA released alive
1997 1 Vandenberg AFB, CA Dead Carcass wrapped in gillnet.
1998 1 Yakutat, AK Dead Pot gear/buoy/line embedded in tail stock.
1998 1 Nome, AK Alive, entangled Trailing net + 2 buoys.
1998 1 Kodiak, AK Dead Entangled in pot/line gear (tentatively dungeness pot lines).
1998 1 Offshore Pt. Fermin, CA Injury; status Ship strike; six 1-ft. gashes on side.

unknown

1998 1 Between San Pedro & Injury; status Entangled in gillnet or pot gear.

Catalina Is., CA unknown
1998 1 Offshore Pt. Loma, CA Dead Ship strike (USN-USS Shilloh)
1998 1 Offshore Pt. Loma, CA Dead Ship strike (USN-USS Milius)
1998 1#* Los Angeles Harbor, CA Non-fatal injury Released from pot gear.
1998 1#* Mission Bay, CA Non-fatal injury Released from lobster pot gear.

It should be noted that no observers have been assigned to most Alaska gillnet fisheries, including thosein
Bristol Bay which areknown to interact with this stock, making the estimated mortality from U.S. fisheriesunreliable.
Further, dueto alack of observer programsthere are few data concerning the mortality of marine mammalsincidental
to Canadian commercial fisheries, which are analogous to U.S. fisheries that are known to interact with gray whales.
Dataregarding thelevel of gray whale mortality related to commercial fisheriesin Canadian waters, though thought
tobesmall, arenot readily available or reliablewhich resultsin an underestimate of the annual mortality for this stock.
However, the large stock size and observed rate of increase over the past 20 years makes it unlikely that unreported
mortalities from those fisheries would be a significant source of mortality for the stock. The estimated minimum
annual mortality rate incidental to commercial fisheries (rounded to 4 6; based on observer data (65 1.2) and
logbook/self-reports (0.5) or stranding reports (2:3 4.2) where observer datawere not available) isnot knownto exceed
10% of the PBR (43 49) and, therefore, can be considered to be insignificant and approaching zero mortality and
seriousinjury rate.

Subsistence/Native Har vest I nformation

Subsistence hunters in Alaska and Russia have traditionally harvested whales from this stock. Therehave
beerrio only reported takes by subsistence huntersin Alaska during this decadeoccurred in 1995, with the take of two
gray whales by Alaskan natives mestrecenttreported-harvest-ocetrringHr1989 (RIWC 1997a 4991). Russian
subsistence hunters reported taking no whales from this stock during 1993 (RIWC 1995a), 44 in 1994 (RIWC 1996),
anek85 90 in 1995 (Russian Federation 1997, Blokhin in press RAAE-1997) [the IWC reports a take of 85 for 1995
(IWC 1997b)] 43i in 1996 (IWC 1998a) 79 in 1997 (IWC 1999), and 122 in 1998 (R. Brownell, pers. comm.). Fhe

S S 4 4, es—a 5 st- Based on thisinformation, the

annual subsistence take averaged 76 4—3 whaleﬁ durmg the 35-year perlod from 1994 1993 to 1998 4995. Thislevel
of take is well below the 1968-93 average of 159 whales per year (RIWC 1995b) dur| ng WhICh time the population
size increased. Ay year.
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In 1997, the IWC approved a 5-year quota (1998-2002) of 620 gray whales, with an annual cap of 140, for
Russian and U.S. (Makah Indian Tribe) aboriginals based on the aboriginal needs statements from each country (IWC
1998b). The U.S. and Russia have agreed that the quota will be shared with an average annual harvest of 120 whales
by the Russian Chukotka people and 4 whales by the Makah Indian Tribe. In 1998, Russian aboriginals harvested
gray whales and none were harvested by the Makah Tribe.

Other Mortality
The near shore migration route used by gray whales makes ship strikes another potential source of mortality.

Between 1993 and 1998, Fhere-areconfirmedreportsfrom the California stranding network reported ef-shtp-strikes
eadshgone 5 gray whale mortalityies caused by sh1p stnkes 1 per year eveH-he—S-yeaﬁpeﬁed from 1993 t0 1995 and
2 in 1998 (J. Cordaro, pers. comm.; N v Afes ; S
96862). And 1 ship strike mortality was reported in Alaska in 1997 (B Fadely, pers. comm) Addmonal mortahty
from ship strikes probably goes unreported because the whales either do not strand or do not have obvious signs of
trauma. Therefore, it isnot possible to quantify the actual mortality of gray whales from this source and the annual
mortality rate of 1 gray whale per year due to collisions with vessels represents a minimum estimate from this source
of mortality.

STATUSOF STOCK

The eastern North Pacific stock of gray whales has been increasing in recent years while being subjected to
known sabsisteriee harvestsby Russran-sabsistence-hunters. Based on currently available data, the estimated annual
level of human-caused mortality and seriousinjury (48 83), which includes mortalitiesy from commercial fisheries (4
6), takesby Russian harvest subsstenee-hanters (43 76), and ship strikes (1) does not exceed the PBR (432 490).
Therefore, the Eastern North Pacific stock of gray whales isnot classified as a strategic stock. H-shotteHbenotedthat
tIn 1994 this stock was removed from the List of Endangered and Threatened Wildlife (the List) fi-€:, as it S was no
longer considered endangered or threatened under the Endangered SpeciesAct (ESA). Asrequired by the ESA, NMFS
monitored the status of this stock for 5 years following delisting. A workshop convened by NMFS on 16-17 March
1999 at the AFSC’s National Marine Mammal Laboratory in Seattle, WA, culminated a review of the status of the
stock, based on research conducted during the 5-year period following delisting. Invited workshop participants
determined that the stock was neither in danger of extinction, nor likely to become endangered within the foreseeable
future, therefore there was no apparent reason to reverse the previous decision to remove this stock from the List (Rugh
et al. 1999b). This recommendation was subsequently adopted by NMFS.
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HUMPBACK WHALE (Megaptera novaeangliae):
Western North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The humpback whale is
distributed worldwide in all ocean
basins, though it is less common in
Arctic waters.  In winter, most
humpback whales occur in the
temperate and tropical waters of the
North and South Hemispheres (from
10/-23/ |atitude). Humpback whales
in the North Pecific are seasonal
migrants that feed on zooplankton
and small schooling fishes in the
cool, coastal waters of the western
United States, western Canada, and
the Russian Far East (NMFS 1991).
The historic feeding range of
humpback whales in the North
Pacific encompassed coastal and
inland waters around the Pacific rim
from Point Conception, California,
north to the Gulf of Alaska and the
Bering Sea, and west along the
Aleutian Islands to the Kamchatka
Peninsula and into the Sea of
Okhotsk (Nemoto 1957, Tomlin
1967, Johnson and Wolman 1984).  Figur e 32. Approximatedistribution of humpback whalesin thewestern North
Humpback whales have been known  Pacific (shaded area). Feeding and wintering areas are presented above (see
to enter the Chukchi Sea (Johnson text). See Figure 32 for humpback whale distribution in the eastern North
and Wolman 1984). The humpback  Pacific.
whale population in much of this
range was considerably reduced as a result of intensive commercial exploitation during this century.

Aerial, vessd, and photo-identification surveys and genetic analysesindicate that within the U. S. Exclusive
Economic Zone (EEZ) there are at |east three relatively separate populations that migrate between their respective
summer/fall feeding areasto winter/spring calving and mating areas (Calambokidiset al. 1997, Baker et al. 1998, Figs.
31 and 32): 1) winter/spring populations in coastal Central America and Mexico which migrate to the coast of
Californiato southern British Columbiain summer/fall (Calambokidis et al. 1989, Steiger et al. 1991, Calambokidis
et al. 1993) - referred to as the California/Oregon/Washington and Mexico stock; 2) winter/spring populations of the
Hawaiian Islands which migrate to northern British Columbia/Southeast Alaska and Prince William Sound west to
Kodiak (Baker et al. 1990, Perry et al. 1990, Calambokidis et al. 1997) - referred to asthe Central North Pacific stock;
and 3) winter/spring populations of Japan which, based on Discovery Tag information, probably migrate to waterswest
of theKodiak Archipelago (the Bering Seaand Aleutian Islands) in summer/fall (Berzin and Rovnin 1966, Nishiwaki
1966, Darling 1991) - referred to asthe Western North Pacific stock. Winter/spring populations of humpback whales
also occur in Mexico’ soffshoreislands. The migratory destination of these whales is not well known (Calambokidis
et al. 1993, Calambokidis et al. 1997). Some recent exchange between winter/spring areas has been documented
(Darling and McSweeney 1985, Baker et al. 1986, Darling and Cerchio 1993), as well as movement between Japan
and British Columbia, and Japan and the Kodiak Archipelago (Darling et al. 1996, Calambokidis et a. 1997).
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Currently, there are insufficient data to apply the Dizon et al.(1992) phylogeographic approach to classify
population structure in humpback whales. Until further information becomes available, 3 management units of
humpback whales (as described above) are recognized within the U.S. EEZ of the North Pacific: one in the Eastern
North Pacific (the California/Oregon/Washington - Mexico stock), one in the Central North Pacific, and onein the
Western North Pacific. The California/Oregon/Washington - Mexico humpback whale stock is reported separately
in the Stock Assessment Reports for the Pacific Region.

Thefeeding areasfor the Western North Pacific humpback whale stock arelargely unknown. There hasbeen
little to no effort to photo-identify individual humpback whales in the North Pacific waters west of the Kodiak
Archipelago. Asaresult, none of the whales identified off Japan have been resighted in the historical feeding areas
of the stock (Bering Seaand Aleutian Islands). Individualsidentified off Japan, however, have been resighted in the
eastern North Pacific (Calambokidis et al. 1997). This may indicate that the Western North Pacific humpback whale
stock did not exclusively use the feeding areas in the western Pacific, or, perhaps, a shift in the migratory destination
of this stock has occurred. Thus, some unknown fraction of whales from the wintering grounds off Japan spend their
summers feeding in areas typically utilized by whales from the Central North Pacific stock.

POPULATION SIZE

The abundance estimate of humpback whales in the North Pacific is based on data collected by nine
independent research groups that conducted photo-identification studies of humpback whales in the three wintering
areas (Mexico, Hawaii, and Japan). Photographs taken between 1991 and 1993 were used to estimate abundance
because samples throughout the entire North Pacific were the largest and most complete during this period. Using
Darroch’s (1961) method, which utilizes only data from wintering areas (in this case data provided by two Japanese
research groups), and averaging the 1991-92, 1992-93, and 1991-93 winter release-recovery information resultsin an
abundance estimate of 394 (CV=0.084) for the Western North Pacific humpback whale stock (Calambokidis et al.
1997).

A vessdl survey conducted in August of 1994 covered 2,050 nautical miles of trackline south of the Aleutian
Islands encountered humpback whalesin scattered aggregations (57 sightings) throughout the study area (Forney and
Brownell 1996). It isunknown whether the humpback whales encountered during this survey belonged to the Western
or Central North Pacific stock.

Thereareno reliable estimates for the abundance of humpback whales at feeding areas for this stock because
the specific feeding areas are largely unknown.

Minimum Population Estimate

The minimum population estimate (N,,,,) for this stock is calculated according to Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842x[In(1+[CV(N)]?]*). Using the population estimate (N)
of 394 and its associated CV(N) of 0.084, N,y for this humpback whale stock is 367.

Current Population Trend
Reliable information on trends in abundance for the Western North Pacific humpback whale stock are
currently not available.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Utilizing abirth-interval model, Barlow and Clapham (1997) haveestimated apopulation growth rate of 6.5%
(SE=1.2%) for the well-studied humpback whale population in the Gulf of Maine. However, there are no estimates
of the growth rate of humpback whale populations in the North Pacific (Best 1993). Hence, until additional data
become available from this or other North Pacific humpback whale stocks, it is recommended that the cetacean
maximum net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5Ryax X Fg. The recovery factor (Fg) for this stock is 0.1,
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thevaluefor cetacean stockslisted as endangered under the Endangered Species Act (Wadeand Angliss 1997). Thus,
for the Western North Pacific stock of humpback whale, PBR = 0.7 animals (367 x 0.02 x 0.1).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheries operating in Alaska waters within the range of this stock were monitored
for incidental take by fishery observers during 1990-98% Bering Sea/Aleutian Islands (ane—Atedtian—tstands)
groundfish trawl, longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. One
Noe humpback whalemortalityteswas-ere observed in the Bering Sea/Aleutian Islands groundfish trawl fishery in 1998,
Average annual mortality from observed fisheries was 0.2 humpbacks from this stock (Table 22). Note, however, that
the stock identification is uncertain and the mortality may have been attributable to the central stock of humpback
whales. Thus, this mortality is assigned to both the central and western stocks. for-ary-of-thesefisheries:

An additional source of information on the number of humpback whales killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 1998%, there were no fisher self-reports of humpback whaleinjuriesor mortalities
frominteractionswith commercial fishing gear |n any AI askafi shery within the preﬁumed range of theWestern North
PaC|f|c humpback whale stock

> 3 4 .Logbook data are available for part of 1989 1994, after whlch
incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer required;
instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the level of
reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality based on
them represent minimums (see Appendix 4 for details).

Strandings of humpback whales entangled in fishing gear or with injuries caused by interactions with gear
are another source of mortality data. The only fishery-related humpback stranding in an area thought to be occupied
by animals from this stock was reported by a U. S. Coast Guard vessel in late June 1997 operating near the Bering
Strait. Thewhalewas found floating dead entangled in netting and trailing orange buoys (National Marine Mammal
Laboratory, Platforms of Opportunity Program, unpubl. data, 7600 Sand Point Way NE, Seattle, WA 98115). With
the given datait is not possible to determine which fishery (or even which country) caused the mortality. Note, that
this mortality has been attributed the Western North Pacific stock, but without a tissue sample (for genetic analysis)
or aphotograph (for matching to known Japanese animals) it is not possibleto for certain (i.e., it may have belonged
tothe Central North Pacific stock). Averaging thismortality over the 5-year period 19943-987 resultsin an estimated
annual mortality of 0.2 humpback whales from this stock. This estimate is considered a minimum because not all
entangled animals strand and not all stranded animals are found, or reported.

Table 22. Summary of incidental mortality of humpback whales (Western North Pacific stock) due to commercial
fisheries from 1990 through 19987 and calculation of the mean annual mortality rate. Mean annual mortality in
brackets represents a minimum estimate. For a particular fishery, the most recent 5 years of available data are used
in the mortality calculation when more than 5 years of data are provided. n/a indicates that data are not available.

Range of Observed Estimated
Fishery Data observer mortality (in mortality (in Mean
name Years type coverage given yrs.) given yrs.) annual mortality
Bering Sea/Aleutian Is. (BSA) 90-98 obs data 53-74% 0,0,0,0, 0,0,0,0, 0.2
groundfish trawl 0,0,0,0,0 0,0,0,0,1 (CV=1.0)
Observer program total 0
Reported
mortalities
unknown fishery (Bering Sea) 94-98 strand n/a 0,0,0,1, >0.2 [>0.2]
data 0
Minimum total annual mortality [>0.4]
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The estimated annual mortality rateincidental to commercial fisheriesi<0.4 (0.2 from observed fisheries plus
0.2 from the stranding data) 6-2 whales per year from this stock. However, this estimate is considered a minimum
because there are no data concerning fishery-related mortalities in Japanese, Russian, or international waters. In
addition, thereisasmall probability that fishery interactions discussed in the assessment for the Central North Pacific
stock may have involved animals from this stock because the only known matches to feeding areas come from areas
typically used by the Central North Pacific stock.

Subsistence/Native Harvest | nformation
Subsistence hunters in Alaska and Russia have not been reported to take humpback whales from this stock.

HISTORIC WHALING

The number of humpback whalesin the North Pacific may have numbered approximately 15,000 individuals
prior to exploitation (Rice 1978). Intensive commercial whaling removed more than 28,000 animals from the North
Pacific during the 20th century (Rice 1978). This mortality estimate likely underestimates the actual kill as a result
of under-reporting of the Soviet catches (Y ablokov 1994).

STATUSOF STOCK

As the estimated annual mortality rate (0.4 8-2) is considered aminimum, it is unclear whether the level of
human-caused mortality and seriousinjury exceedsthe PBR (0.7). At least one of the mortalities-Assumingtheshgte
mortatity occurred in aU. S. fishery; therefore, the estimated fishery mortality and serious injury rate exceeds 10%
of the PBR (0.07). The rate—andtherefore; cannot be consideredtebeinsignificant and approaching a zero mertatity
ang-sertotsHftryrate.  The humpback whale is listed as “endangered” under the Endangered Species Act, and
therefore designated as “depleted” under the MMPA. Asaresult, the Western North Pacific humpback whale stock
is classified as a strategic stock. Reliable population trend data and the status of this stock relative to its Optimum
Sustainable Population sizearecurrently unknown. NoisepollutionfromtheU. S. Navy’ sLow Frequency Activesonar
program and other anthropogenic sources (i.e., shipping) is a potential concern as to the health of this stock.
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HUMPBACK WHALE (Megaptera novaeangliae):
Central North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The humpback whale is distributed worldwide
in all ocean basins, though it isless common in Arctic
waters. In winter, most humpback whales occur in the
temperate and tropical waters of the North and South
Hemispheres (from 10/-23/ latitude). Humpback whales
in the North Pacific are seasonal migrants that feed on
zooplankton and small schooling fishes in the cool,
coastal waters of the western United States, western
Canada, and the Russian Far East (NMFS 1991). The
historic feeding range of humpback whalesin the North
Pacific encompassed coastal and inland waters around
the Pacific rim from Point Conception, California, north
to the Gulf of Alaska and the Bering Sea, and west along
the Aleutian Islands to the Kamchatka Peninsula and
into the Sea of Okhotsk (Nemoto 1957, Tomlin 1967,
Johnson and Wolman 1984). Humpback whales have
been known to enter the Chukchi Sea (Johnson and
Wolman 1984). The humpback whale population in
much of this range was considerably reduced as a result
of intensive commercial exploitation during thiscentury.
Aerial, vessal, and photo-identification surveys
and genetic analyses indicate that within the U. S.
Exclusive Economic Zone (EEZ) there are at least three
relatively separate populationsthat migratebetweentheir
respective summer/fall feeding areas to winter/spring

Figure33. Approximatedistribution of humpback whales

calving and mating areas (Calambokidis et al. 1997,
Baker et al. 1998, Figs. 31 and 32): 1) winter/spring
populations in coastal Central America and Mexico
which migrate to the coast of California to southern

in the eastern North Pacific (shaded area). Feeding and
wintering areas are presented above (seetext). SeeFigure
31 for distribution of humpback whales in the western

North Pacific.

British Columbia in summer/fall (Calambokidis et al.

1989, Steiger et al. 1991, Calambokidis et al. 1993) -

referred to as the California/Oregon/Washington and Mexico stock; 2) winter/spring populations of the Hawaiian
Islands which migrate to northern British Columbia/Southeast Alaska and Prince William Sound west to Kodiak
(Baker et al. 1990, Perry et al. 1990, Calambokidis et al. 1997) - referred to asthe Central North Pecific stock; and 3)
winter/spring populations of Japan which, based on Discovery Tag information, probably migrate to waterswest of the
Kodiak Archipelago (the Bering Seaand Aleutian Islands) in summer/fall (Berzin and Rovnin 1966, Nishiwaki 1966,
Darling 1991) - referred to as the Western North Pacific stock. Winter/spring populations of humpback whales also
occur in Mexico' s offshoreislands. The migratory destination of these whalesis not well known (Calambokidiset al.
1993, Calambokidis et al. 1997). Some recent exchange between winter/spring areas has been documented (Darling
and McSweeney 1985, Baker et al. 1986, Darling and Cerchio 1993), aswell as movement between Japan and British
Columbia, and Japan and the Kodiak Archipelago (Darling et al. 1996, Calambokidis et a. 1997).

Currently, there are insufficient data to apply the Dizon et al.(1992) phylogeographic approach to classify
population structure in humpback whales. Until further information becomes available, 3 management units of
humpback whales (as described above) are recognized within the U. S. EEZ of the North Pacific: one in the Eastern
North Pecific (the California/Oregon/Washington - Mexico stock), onein the Central North Pacific, and onein the
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Western North Pacific. The California/Oregon/Washington - Mexico humpback whale stock is reported separately in
the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE

This stock of humpback whales wintersin Hawaiian waters (Baker et al. 1986). Baker and Herman (1987)
used capture-recapture methodol ogy to estimate the population at 1,407 (95% Cl 1,113-1,701), which they considered
an estimate for the entire stock (NMFS 1991). However, the robustness of this estimate is questionable due to the
opportunistic nature of the survey methodology in conjunction with a small sample size. Further, the data used to
produce this estimate were collected between 1980 and 1983.

The current abundance estimate of humpback whalesin the North Pacific is based on data collected by nine
independent research groups that conducted photo-identification studies of humpback whales in the three wintering
areas (Mexico, Hawaii, and Japan). Photographs taken between 1991 and 1993 were used to estimate abundance
because samples throughout the entire North Pacific were the largest and most complete during this period. Using
Darroch’s (1961) method, which utilizes only data from wintering areas, and averaging the 1991-92, 1992-93, and
1991-93 winter release-recovery information results in an abundance estimate of 4,005 (CV=0.095) for the Central
North Pacific humpback whale stock (Calambokidis et a. 1997).

The Central North Pacific stock of humpback whales consists of feeding aggregations along the northern
Pacific rim. Humpback whale distribution in summer is continuous from British Columbiato the Russian Far East,
and humpbacks are present offshore in the Gulf of Alaska (Brueggeman et al. 1989, Forney and Brownell 1996). The
threefeeding areas for the Central North Pacific stock that have been studied using photographsto identify individual
whales are southeastern Alaska, Prince William Sound, and Kodiak Island. There has been some exchange of
individual whales between these locations. For example, six whales have been sighted in Prince William Sound and
southeastern Alaska since studies began in 1977 (Perry et al. 1990, von Ziegesar et al. 1994; S. Baker, D. McSweeny,
J. Straley, and O. von Ziegesar, unpubl. data); nine whales have been sighted between Kodiak 1sland, including the
area adjacent to Kodiak along the Kenai Peninsula, and Prince William Sound; and two whales between Kodiak and
southeastern Alaska (Waite et al. 1999). The humpback whales of the Central North Pacific stock show some degree
of fidelity tofeeding areas, with thisfidelity maternally directed; that is, whalesreturn to the feeding areas where their
mothersfirst brought them as calves (Martin et al. 1984, Baker et al. 1987). However, the degree of thisfidelity to a
specific areais unknown for many whales and given the continuous distribution in the North Pacific, and the known
interchange among areas, setting distinct boundaries between feeding areas may not be possible.

Using photographs of the unique markings on the underside of each whales' flukes, therewere 149individual
humpback whales identified in Prince William Sound from 1977 to 1993 (von Ziegesar 1992, Waiteet al. 1999). The
abundance of the Prince William Sound feeding aggregation isthought to beless than 200 whales (Waite et al. 1999).
In southeastern Alaska, 648 individual humpback whales were identified from 1985 to 1992, resulting in an annual
abundance estimate of 404 whales (95% CI:350-458) (Straley 1994). In the Kodiak Island region, 127 individual
humpback whales were identified from 1991 to 1994 (Waite et al. 1999), resulting in an annual abundance estimate
of 651 whales (95% CI:356-1,523). In the Northern British Columbia region (primarily near Langara Island), 275
humpback whaleswereidentified from 1992 to 1998 (G. Ellis, pers. comm., Pacific Biological Station, Nanaimo, BC,
VIR 5K6). These estimates represent minimum estimates for these feeding areas because the study areas did not
include the entire geographic region (i.e., the southeast Alaska study area did not include waters to the south of
Chatham Strait). In addition, little is known regarding humpback whale abundance between feeding areas, south of
Chatham Strait, and west of Kodiak Island. As aresult, the sum of the estimates from these feeding aggregations
(approximately 1,530) is considerably less than 4,005 animals.

Minimum Population Estimate
The minimum population estimate (N,,,,) for this stock is calculated according to Equation 1 from the PBR

Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842x[In(1+[CV(N)]?]*). Using the population estimate (N)
of 4,005 and its associated CV(N) of 0.095, N, for this humpback whale stock is 3,698.

Current Population Trend

143



Comparison of the estimate provided by Calambokidis et al. (1997) with the 1981 estimate of 1,407 (95% Cl
1,113-1,701) from Baker and Herman (1987) suggests that the stock has increased in abundance between the early
1980sand early 1990s. However, the robustness of the Baker and Herman (1987) estimateis questionable due to the
small samplesizeand opportunistic nature of the survey methodology. Asaresult, although data support anincreasing
population size for this stock, it is not possible to assess the rate of increase.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Utilizing abirth-interval model, Barlow and Clapham (1997) have estimated a popul ation growth rate of 6.5%
(SE=1.2%) for the well-studied humpback whale population in the Gulf of Maine. However, there are no estimates
of the growth rate of humpback whale populations in the North Pacific (Best 1993). Hence, until additional data
become available from this or other North Pacific humpback whale stocks, it is recommended that the cetacean
maximum net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5Ryax X Fr. The recovery factor (Fg) for this stock is 0.1,
thevaluefor cetacean stockslisted as endangered under the Endangered Species Act (Wade and Angliss 1997). Thus,
for the Central North Pacific stock of humpback whale, PBR = 7.4 animals (3,698 x 0.02 x 0.1).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

FourFhree different commercial fisheries operating in Alaska waters within the range of the Central North
Pacific humpback whale stock were monitored for incidental take by fishery observers during 1990-98%: Bering
Sea/Alentian Island groundfish trawl, Gulf of Alaskagroundfish trawl, longline, and pot fisheries. One Noe humpback
whale mortalitytes was-ere observed in the Bering Sea/Aleutian Islands groundfish trawl fishery in 1998. Average
annual mortality from the observed fisheries in Alaska was 0.2 humpbacks from this stock (Table 23A). Note,
however, that the stock identification is uncertain and the mortality may have been attributable to the western stock
of humpback whales. Thus thlS mortahty is as51gned to both the central and western stocks.—Ne-htmpback-whate

P y eseAtas sheries—Fishery observers also monitored the Hawaii swordfish,

tuna, blllflsh mahi mah| wahoo, oceanic shark longline/setlinefishery during the same period. Therangeof observer
coveragefor thisfishery, aswell asthe annual observed and estimated mortalities, are presented in Table 23A2. The
observer program in the Hawaii fishery was voluntary from 1990 through 1993, leading to very low levels of observer
coverageduring thoseyears (<1%). In 1994, the observer program became mandatory and observer coverage has been
approximately 4-5% since that time. Fishery observers recorded one humpback whale entangled in longline gear in
1991. Thefate of thisanimal is unknown, though it is presumed to have died. The mortality rate was not estimated
from the 1991 mortality dueto the low level of observer coveragein that year (<1%). Therefore, that single mortality
also appears as the estimated mortality for 1991 and should be considered a minimum estimate. Note that another
humpback whalewas reported by fishers and whalewatch operatorsentangled in longline gear off Maui in during 1993
(E. Nitta, pers. comm., Southwest Fisheries Science Center, Honolulu Laboratory, 2570 Dole St., Honolulu, HI, 96822).
This report was never confirmed and the fate of this animal is also unknown. The estimated mean annual mortality
rate in all observed fisheries during the 5-year period from 19943-98% is0.2 zere humpback whales per year from this
stock.

An additional source of information on the number of humpback whales killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the 4-year period between 1990 and 1993, there were no fisher self-reports of humpback whale injuries or
mortalitiesfrom interactionswith commercial f|sh| ng gear inany Alaskaﬂshery W|th| nthe range of theCentraI North
Pacmc humpback whale stock 3 - 4

3 3 4y Logbook data are avallable for part of 1989-1994, after whlch
incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer required,
instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary. After 1995, the level of
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reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality based on
them represent minimums (see Appendix 4 for details). In 1994, theincidental take of ahumpback whalewasreported
in the Southeast Alaskasalmon purse seinefishery. Another humpback whaleisknownto have beentakenincidentally
in thisfishery in 1989, but dueto its historic nature has not been included in Table 232. 1n 1996, a humpback whale
was reported entangled and trailing gear asaresult of interacting with the Southeast Alaska drift gillnet fishery. This
whaleispresumed to havedied. Together, Averagiig these two mortaliti eseverthemostrecent Syearstorwhichdata
are-avattabteresuttsresult in an annual mortality of 0.4 (0.2 + 0.2) humpback whales based on self-reported fisheries
information (Table23A2). Thisisconsidered to be aminimum estimate because logbook records (fisher self-reports
required during 1990-94) are most likely negatively biased (Credle et al. 1994).

Table 23A. Summary of incidental mortality of humpback whales (Central North Pacific stock) due to commercial
fisheries from 1990 through 1998+ and calculation of the mean annual mortality rate. Mean annual mortality in
brackets represents a minimum estimate. For a particular fishery, the most recent 5 years of available data are used
in the mortality calculation when more than 5 years of data are provided. n/aindicates that data are not available.

Range of Observed Estimated
Fishery Datatype observer mortality (in mortality (in Mean
name Years coverage given yrs.) given yrs.) annual mortality
Hawaii swordfish, tuna, billfish, 90-98% obs data <1-5% 0,1,0,0, 0,1,0,0 0
mahi mahi, oceanic shark 0,0,0,0,0 0,0,0,0,0
longling/setline
Bering Sea/Aleutian Is. (BSA) 90-98 obs data 53-74% 0,0,0,0, 0,0,0,0, 0.2
groundfish trawl 0,0,0,0,0 0,0,0,0,1 (CV=1.0)
Observer program total 0.2
Reported
mortalities
Southeast Alaska salmon drift 90-98% df na 0,0,0,0, n/a na [$0.2]
gillnet reports n/a, 1, n/a n/a
Southeast Alaska salmon purse 90-98% df na 0,0,0,0,1, n/a na [$0.2]
seine reports n/a, n/a, n/a
Southeast Alaska salmon drift 90-98% stranding na 0,0,140,1,0,0, na [$0.2]
gillnet records 0,0
Minimum total annual mortality [$0.846]

Reports of entangled humpback whales found swimming, floating, or stranded with fishing gear attached
occur in both Alaskan and Hawaiian waters. Two such reports from Alaska are included in Table 23 A because they
could be attributed to a particular fishery, namely the Southesat Alaska salmon drift gillnet fishery. An entanglement
of a humpback whale occurred in this fishery in 1992 but was reported as a stranding. In 1994, a humpback whale
was reported in a weakened condition entangled in a fishing net with floats attached and is presumed to have died.
Given the location of this animal (Chatham Strait), the mortality was attributed to the Southeast Alaska salmon drift
gillnet fishery. Details of other strandings that occurred between 1992 and 1998 in these areas are presented in Table
23B. Fishery-related strandings from Hawaii and Alaska during 19943-987 aslistedin Table 23B result in an estimated
annual mortality of 2.0-8-6 humpback whalesfrom thisstock. This estimate is considered a minimum because not all
entangled animals strand and not all stranded anr mals arefound reported or cause of death determr ned.
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Table 23B. Human-related strandings and entanglements of humpback whales (central North Pacific stock), 1992-
1998. An asterisk in the “number” column indicates cases that were not considered serious injuries.

Year Number Area Condition Description
1992 1#* Island of Hawaii Released alive Disentangled from longline set gear
1995 1#* “Hawaiian waters” Released alive Disentangled from non-fishing lines; subsequently killed by
sharks
1996 1#* “Hawaiian waters” Released alive Disentangled from non-fishing gear
1996 1 QOahu, HI Injured; status Ship strike
unknown
1996 1 Ohau Injured; status Partial disentanglement from Hawaiian crab fishery gear;
unknown some gear around pectoral fin and mouth still attached
1996 1 Sand Point, AK Injured; status Released from fishing gear, but appeared injured; thought
unknown to have died
1996 1#* Alitak Beach, Kodiak Released alive Released from purse seine net
Island, AK
1997 1#* Island of Hawaii Released alive Alaska crab pot floats removed by U.S. Coast Guard
1997 1* 5730N 13513 W Alive Collision with skiff
NW Shelter Island
1997 1 Peril Straits, AK Injured Entangled in line; attempt to disentangle failed
1997 1 58 18N 13424 W Injured Tail wrapped in crab pot line
NW Shelter Island
1997 1 582IN 13457 W Alive; entangled Line and 2' diameter buoy attached
NW Admiralty Island
1998 1 Maalaea Bay, Lanai Alive; entangled Disentangled from gear, but some line still attached
1998 1 Sitka, AK Alive; entangled Net around flippers
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1998 1* Jakolof Bay Alive Disentangled from personal use pot gear

1998 1 Ketchikan, AK Injury; status Salmon purse seiner net torn through, thought to have died
unknown

1998 1 Juneau, AK Injured Ship strike (8/11)

1998 1 Juneau, AK Entangled No details available

1998 1* Wrangell, AK Alive Crab pot buoy removed

1998 1* Homer, AK Alive Tanner crab pot cut loose

1998 1 Juneau, AK Injured Ship strike (9/24)

1998 1* Sitka, AK Alive Line gear cut free

1998 1 Ketchikan Entangled Swimming freely with pot gear attached

The estimated minimum mortality rate incidental to commercia fisheriesis 2.8 -6 humpback whales per
year, based on observer data (0.2 0), and self-reported fisheries information (0.4) , stranding records traceable to a
specific fishery (0.26) and other stranding records indicating mortality or serious injury (Table 23B) (2.0) where
observerdata-weretot-avattable- As mentioned previously, this estimate should be considered a minimum. No
observers have been assigned to several fisheries that are known to interact with this stock, making the estimated
mortality unreliable. Further, dueto alack of Canadian observer programsthere arefew data concerning the mortality
of marinemammalsincidental to Canadian commercial fisheries, which areanalogousto U.S. fisheriesthat areknown
tointeract with humpback whales. Though interactions are thought to be minimal, thelack of dataregarding thelevel
of humpback whale mortality related to commercial fisheries in northern British Columbia are not available, again
reinforcing the point that the estimated mortality incidental to commercial fisheriesis underestimated for this stock.

Subsistence/Native Harvest | nformation
Subsistence hunters in Alaska have not been reported to take from this stock of humpback whales.

Other Mortality

Ship strikesand interactionswith vessel sunrel ated to fisheries have also occurred to humpback whales. These
cases are included in Table 23B. Of those, three ship strikes (one in 1996 and 2 in 1998) constitute “other sources”
of mortality. Averaged over the 5 year penod from 1994- 1998 these account for an addmonal 0. 6 humpback
mortalities per year In 3 v »

HISTORIC WHALING

The number of humpback whalesin the North Pacific may have numbered approximately 15,000 individuals
prior to exploitation (Rice 1978). Intensive commercial whaling removed more than 28,000 animals from the North
Pacific during the 20th century and may have reduced this population to as few as 1,000 before it was placed under
international protection after the 1965 hunting season (Rice 1978). This mortality estimate likely underestimates the
actual kill as aresult of under-reporting of the Soviet catches (Y ablokov 1994).
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STATUSOF STOCK

As the estimated annual mortality rate (3.4; 2.8 +4—16 of which was fishery-related) is considered a
minimum, it is unclear whether the level of human-caused mortality and serious injury exceeds the PBR (7.4). The
minimum estimated fishery mortality and serious injury for this stock is not lessthat 10% of the calculated PBR (0.7)
and, therefore, can not be considered to beinsignificant and approaching azero mortality and seriousinjury rate. The
humpback whaleislisted as“endangered” under the Endangered Species Act, and therefore designated as * depleted”
under the MMPA. As aresult, the Central North Pacific stock of humpback whale is classified as a strategic stock.
The stock appearsto haveincreased i n abundance between the early 1980s and early 1990s; however, the status of this
stock relative to its Optimum Sustainable Population size is unknown.

Habitat Concerns

This stock is the focus of a large whalewatching industry in its wintering grounds (Hawaii) and a growing
whalewatching industry in its summering grounds (Alaska). Regulations concerning minimum distanceto keep from
whales and how to operate vessels when in the vicinity of whales have been developed for Hawaii watersin an attempt
to minimize the impact of whalewatching. Similar, although more general, marine mammal viewing guidelines have
also been developed for Alaskawaters. The growth of the industry, however, is a concern as preferred habitats may
be abandoned if disturbance levels are too high.

Noise pollution from the Acoustic Thermometry of Ocean Climate (ATOC) program, the U.S. Navy’s Low
Frequency Active(LFA) sonar program, and other anthropogeni ¢ sources(i.e., shipping and whalewatching) in Hawaii
watersisanother concern for this stock. Resultsfrom experimentsin 1996 off Hawaii indicated only subtle responses
of humpback whales to ATOC-like transmissions (Frankel and Clark 1998). Efforts are underway to evaluate the
relative contribution of noise (e.g., experiments with LFA sound sources) to Hawaii’ s marine environment, although
reports summarizing the results of recent research are not available.
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Revised 12/30/98

FIN WHALE (Balaenoptera physalis): Northeast Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the North Pacific Ocean, fin whales
can be found from above the Arctic Circle to
lower latitudes of approximately 20°N
(Lestherwood et a. 1982). There are few data
concerning thelocation of thewinter grounds of
fin whales because migrations from summer
feeding areas back to their winter grounds tend
to occur in the open ocean rather than near the
coast (Mizroch et al. 1984). Within U. S.
waters in the Pacific, fin whales are distributed
seasonally off the coast of North America (Fig.
33) and occasionally near and around thewaters
of Hawaii.

The following information was
considered in classifying stock structure based
on the Dizon et al. (1992) phylogeographic
approach: 1) Distributional data: geographic
distribution continuous in winter, possibly
isolated in summer; 2) Population response
data: unknown; 3) Phenotypic data: unknown;  Figure 34. Approximate distribution of fin whales in the eastern
and 4) Genotypic data: unknown. Based onthis  North Pacific (shaded area).
limited information, the International Whaling
Commission considers fin whalesin the North Pacific to all belong to the same stock (Mizroch et a. 1984), although
the authors cited additional evidence that supports the establishment of subpopulationsin the North Pacific. Further,
Fujino (1960) describes an eastern and a western group, which are isolated though may intermingle around the
Aleutian Islands. Tag recoveries reported by Rice (1974) indicate that animals wintering off the coast of southern
Californiarangefrom central Californiatothe Gulf of Alaskaduring the summer months. Finwhalesalong the Pacific
coast of North America have been reported during the summer months from the Bering Seato as far south as central
BajaCalifornia (Leatherwood et al. 1982). Asaresult, stock structure of fin whalesis considered equivocal. Based
on a conservative management approach, three stocks are recognized: 1) Alaska (Northeast Pacific), 2)
California/Washington/Oregon, and 3) Hawaii. The California/Oregon/Washington and Hawaii fin whale stocks are
reported separately in the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE

Reliable estimates of current and historical abundance for the Northeast Pacific fin whale stock are currently
not available. Ranges of population estimates for the entire North Pacific prior to exploitation and in the early 1970s
are 42,000 to 45,000 and 14,620 to 18,630, respectively (Ohsumi and Wada 1974), representing 32% to 44% of the
precommercial whaling population size (Braham 1984). These estimates were based on population modeling, which
incorporated catch and observationdata. These estimatesalso includewhalesfrom the California/Oregon/Washington
stock for which a separate abundance estimate is currently available.

A survey conducted in August of 1994 covering 2,050 nautical milesof trackline south of the Aleutian Islands
encountered only 4 fin whale groups (Forney and Brownell 1996). However, this survey did not include all of the
waters off Alaska where fin whale sightings have been reported.
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Minimum Population Estimate
At thistime, itisnot possibleto produce areliable estimate of minimum abundancefor this stock, asacurrent
estimate of abundance is not available.

Current Population Trend
Reliable information on trends in abundance for the Northeast Pacific stock of fin whales are currently not
available. There are no published reports indicating recovery of this stock has or istaking place (Braham 1992).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Northeast Pacific
fin whale stock. Hence, until additional data become available, it is recommended that the cetacean maximum net
productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5Ryax X Fr. The recovery factor (Fg) for this stock is 0.1,
the value for cetacean stocks which are listed as endangered (Wade and Angliss 1997). However, because areliable
estimate of minimum abundance is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

There have been no reports of incidental mortalities of fin whales related to commercial fishery operations
in the North Pacific during this decade, from either observed fisheries or the self-reported fisheries information
required of vessel operators by the MMPA. Therefore, based on thelack of reported mortalities, the estimated annual
mortality rate incidental to commercial fisheries is zero. As a result, the annual human-caused mortality level is
considered to be insignificant and approaching a zero mortality and serious injury rate.

Subsistence/Native Harvest | nformation
Subsistence hunters in Alaska and Russia have not been reported to take fin whales from this stock.

Other Mortality

Inthe North Pacific and Bering Sea, catches of fin whalesranged from 1,000 to 1,500 animalsannually from
the mid-1950s to the mid-1960s. Thereafter, catches declined sharply and ended altogether in 1976 when catches
became prohibited (Mizroch et al. 1984). These mortality estimates likely underestimate the actual kill as aresult of
under-reporting of the Soviet catches (Y ablokov 1994).

STATUSOF STOCK

Thefin whaleislisted as“endangered” under the Endangered Species Act of 1973, and therefore designated
as “depleted” under the MMPA. As aresult, the Northeast Pacific stock is classified as a strategic stock. Reliable
estimates of the minimum population size, population trends, PBR, and status of the stock relative to its Optimum
Sustainable Population sizeare currently not available. However, the estimated annual rate of human-caused mortality
and serious injury seems minimal for thisstock. There are no known habitat issues that are of particular concern for
this stock.
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Revised 8/8/97

MINKE WHALE (Balaenoptera acutorostrata): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE:

In the North Pacific, minke whales
occur from the Bering and Chukchi Seas south
to near the equator (Leatherwood et al. 1982).
The following information was considered in
classifying stock structure according to the
Dizon et al. (1992) phylogeographic approach:
1) Distributional data: geographic distribution
continuous, 2) Population response data:
unknown; 3) Phenotypic data: unknown; and 4)
Genotypic data: unknown. Based on this
limited information, the International Whaling
Commission (IWC) recognizes 3 stocks of
minke whales in the North Pacific: onein the
Sea of Japan/East China Sea, onein the rest of
the western Pacific west of 180°N, and onein
the“remainder” of the Pacific(Donovan 1991).
The*remainder” stock designation reflectsthe
lack of exploitation in the eastern Pecific and
does not indicate that only one population
exists in this area (Donovan 1991). In the
“remainder” area, minke whales are relatively
common in the Bering and Chukchi Seas and
in the inshore waters of the Gulf of Alaska (Mizroch 1992), but are not considered abundant in any other part of the
eastern Pacific (Leatherwood et al. 1982, Brueggeman et a. 1990). Minke whales are known to penetrate loose ice
during the summer, and someindividualsventurenorth of the Bering Strait (Leatherwood et al. 1982). Inthe northern
part of their range minke whales are believed to be migratory, whereas they appear to establish home ranges in the
inland waters of Washington and along central California (Dorsey et al. 1990). Becausethe“resident” minke whales
from California to Washington appear behaviorally distinct from migratory whales farther north, minke whalesin
Alaskaare considered a separate stock from minke whalesin California, Oregon, and Washington. Accordingly, two
stocks of minke whales are recognized in U. S. waters: 1) Alaska, and 2) California/Washington/Oregon (Fig. 34).
The California/ Oregon/Washington minkewhale stock isreported separately in the Stock Assessment Reportsfor the
Pacific Region.

Figur e 35. Approximatedistribution of minkewhalesin theeastern
North Pacific (shaded area).

POPULATION SIZE
No estimates have been made for the number of minke whales in the entire North Pacific nor are estimates
available for the number of minke whales that occur within the waters of Alaska.

Minimum Population
At thistime, it isnot possibleto produce areliable estimate of minimum abundance for this stock, as current
estimates of abundance are not available.

Current Population Trend
There are no data on trends in minke whale abundance in Alaska waters.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Thereareno estimates of the growth rate of minkewhal e populationsin the North Pacific (Best 1993). Hence,
until additional data become available, it isrecommended that the cetacean maximum net productivity rate (Ryx) of
4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) for thisstock iscal culated asthe product of minimum population size,
0.5 maximum net productivity, and a recovery factor. Given the status of this stock is unknown, the appropriate
recovery factor is0.5 (Wadeand Angliss1997). However, because an estimate of minimum abundanceisnot available,
it is not possible to estimate a PBR for the Alaska minke whale stock at thistime.

ANNUAL HUMAN-CAUSED MORTALITY

Fishery Information

Six different commercial fisheries operating in Alaska waters within the range of the Alaska minke whale
stock were monitored for incidental take by NMFS observers during 1990-95: Bering Sea (and Aleutian Islands)
groundfish trawl, longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No
minke whale mortalities were observed for any of these fisheries. In 1989, one minke whale mortality (extrapolated
to 2 mortalities) was observed in the Bering Sea/Gulf of Alaskajoint-venture groundfish trawl fishery, the predecessor
to the current Alaska groundfish trawl fishery.

In the past, minke whales have been caught in both coastal set gillnets and offshore drift gillnets (Small and
DeMaster 1995). However, based on logbook reports maintained by vessel operators required by the MMPA interim
exemption program during the 4-year period between 1990 and 1993, no injuries or mortalities of minkewhalesfrom
interactions with commercial gear were reported for any Alaska fishery. Complete logbook data after 1993 are not
available.

Theestimated annual mortality rateincidental to commercial fisheriesiszero. Therefore, the annual human-
caused mortality level is considered to be insignificant and approaching a zero mortality and serious injury rate.

Subsistence/Native Harvest | nformation

No minkewhal eswereever taken by the modern shore-based whal e fishery in the eastern North Pacificwhich
lasted from 1905 to 1971 (Rice 1974). Subsistence takes of minke whales by Alaska Natives are rare, but have been
known to occur. Only seven minkewhales are reported the have been taken for subsistence by Alaska Natives between
1930 and 1987 (C. Allison, pers. comm., International Whaling Commission, The Red House, Station Road, Histon,
Cambridge, UK). The most recent harvest (2 whales) in Alaska occurred in 1989 (RIWC 1991). Based on this
information, the annual subsistence take averaged zero minke whales during the 3-year period from 1993 to 1995.

STATUSOF STOCK

Minkewhales are not listed as “ depleted” under the MM PA or listed as “threatened” or “endangered” under
the Endangered Species Act. The greatest uncertainty regarding the status of the Alaska minke whale stock hasto do
with the uncertainty pertaining to the stock structure of this speciesin theeastern North Pacific. Becauseminkewhales
are considered common in the waters off Alaska and because the number of human-related removals is currently
thought to be minimal, this stock is not considered a strategic stock. Reliable estimates of the minimum population
size, population trends, PBR, and status of the stock relative to OSP are currently not available.
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Revised 11/1/9932/36/98

NORTHERN RIGHT WHALE (Eubalaena glacialis):
Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Whaling records indicate that right whales
in the North Pacific range across the entire North
Pacific north of 35/N and occasionally occur as far
south as 20/N (Fig. 35). Before right whalesin the
North Pacific were heavily exploited by commercial
whalers, concentrations were found in the Gulf of
Alaska, eastern Aleutian I1slands, southcentral Bering
Sea, Sea of Okhotsk, and Sea of Japan (Braham and
Rice 1984). During 1958-82, there were only 32-36
sightings of right whalesin the central North Pacific
and Bering Sea (Braham 1986). In the eastern North
Pacific, south of 50/N, only 29 reliablesightings were
recorded between 1900 and 1994 (Scarff 1986, Scarff
1991, Carretta et al. 1994), and one in 1996 off the
tip of Baja, California (Gendron 1999). Sightings
have been reported as far south as central Baja
Cadliforniain the eastern North Pacific, asfar south as
Hawaii in the central North Pacific, and as far north
asthe sub-Arctic waters of the Bering Sea and Sea of
Okhotsk in the summer (Herman et al. 1980, Berzin

and Doroshenko 1982, NMFS 1991). Figure36. Approximatehistorical distribution of right whales

Right whales calvein coastal waters during  in the eastern North Pacific (shaded area).
the winter months. However, in the eastern North

Pacific no such calving grounds were ever found

(Scarff 1986). Migratory patterns of the North Pacific stock are unknown, although it isthought the whales spend the
summer on high-latitude feeding grounds and migrate to more temperate waters during the winter (Braham and Rice
1984).
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Thefollowing information was considered in classifying stock structure according to the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous; 2) Population response data:
unknown; 3) Phenotypic data: unknown; and 4) Genotypic data: unknown. Based on this limited information, two
stocksof northern right whalesare currently recognized: aNorth Atlantic stock and aNorth Pacific Stock (Scarff 1986,
Schevill 1986).

POPULATION SIZE

Thepre-exploitation size of this stock exceeded 11,000 animals(NMFS1991). Based on sighting data, Wada
(1973) estimated a total population of 100-200 in the North Pacific. Rice (1974) stated that only a few individuals
remained in the eastern North Pacific stock, and that for all practical purposes was extinct because no sightings of a
cow with calf havebeen confirmed since1900 (D. Rice, pers. comm., National MarineMammal Laboratory, 7600 Sand
Point Way NE, Seattle, WA 98115). A reliable estimate of abundance for the North Pacific right whale stock is
currently not available.

Several notable points concerning right whales in the North Pacific recently occurred. On April 2, 1996 a
right whale was sighted off of Maui (D. Salden, pers. comm., Hawaii Whale Research Foundation, P. O. Box 1296,
Lahaina, HI 96767). Thiswasthefirst documented sighting of aright whalein Hawaiian waters since 1979 (Herman
et al. 1980, Rowntree et al. 1980). Moreimportantly, agroup of 3-4 right whales was sighted in western Bristol Bay,
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southeastern Bering Sea (July 30, 1996) which appearsto have included ajuvenileanimal (Goddard and Rugh 1998).
During July 1997, a group of 4-55-9 individual s was encountered one evening i n approximately-the-same Bristol Bay,
followed by a second sighting of 4-5 whales the following morning in approximately the same location (C. Tynan,
pers. comm., National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115). During July 1998
and July 1999, six and five right whales, respectively, were again found in the same general region of the southeastern
Bering Sea (Perryman et al. 1999 and W. Perryman. pers. comm., Southwest Fisheries Science Center, P.O. Box 271,
La Jolla, CA 92038)

Minimum Population Estimate
At thistime, itisnot possibleto produce areliable estimate of minimum abundancefor this stock, asacurrent
estimates of abundance is not available.

Current Population Trend
A reliable estimate of trend in abundance is currently not available.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Dueto insufficient information, it is recommended that the default cetacean maximum net productivity rate
(Ruax) Of 4% be employed for this stock (Wade and Angliss 1997). However, this default rate is likely an
underestimate based on the work reported by Best (1993).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = Ny, X 0.5Ryax X Fr. The recovery factor (Fg) for this stock is 0.1,
the value for cetacean stockswhich are listed as endangered (Wade and Angliss 1997). However, because areliable
estimate of minimum abundance is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries I nformation

1991 Glllnets were atsa |mpI|cated in the death of anether right whale off the Kamchatka Penmsula (Russ a) in
October of 1989 (Kornev 1994). No other incidental takes of right whales are known to have occurred in the North
Pacific. Any mortality incidental to commercial fisheries would be considered significant.

Based on the lack of reported mortalities, the estimated annual mortality rate incidental to commercial
fisheries is zero whales per year from this stock. Therefore, the annual human-caused mortality level is considered
to beinsignificant and approaching a zero mortality and serious injury rate.

Subsistence/Native Harvest | nformation
Subsistence hunters in Alaska and Russia are not reported to take animals from this stock.

Other Mortality

Right whales are large, slow-swimming, tend to congregatein coastal areas, and have athick layer of blubber
which enables them to float when killed. These attributes made them an easy and profitable species for early (pre-
modern) whalers. By the time the modern (harpoon cannons and steam powered catcher boats) whale fishery began
in thelate 1800s, right whaleswererarely encountered (Braham and Rice 1984). Between 1835 and 19094935 15,374
over-15;200 right whales were estimatedHo-have-been taken from the North Pacific by American-registered whaling
vessels eommerctal whaters, with a vast majority of those animals taken prior to 1875 (Best 1987 Brteggemarn-et-ak:
4986, IWC 1986). In addition, 28 right whales were killed between 1914 and 1951 in Alaskan and British Columbian
waters (Reeves et al. 1985). Theestimated mortality likely underestimatesthe actual kill asaresult of under-reporting
of the Soviet catches (Y ablokov 1994).
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STATUSOF STOCK

Theright whaleislisted as* endangered” under the Endangered SpeciesAct of 1973, and thereforedesignated
as “depleted” under the MMPA. As aresult, the stock is classified as a strategic stock. Reliable estimates of the
minimum population size, population trends, and PBR are currently not available. Though reliable numbers are not
known, the abundance of this stock is considered to represent only a small fraction of its precommercial whaling
abundance (i.e, the stock is well below its Optimum Sustainable Population size). The estimated annual rate of
human-caused mortality and serious injury seems minimal for this stock. The reason(s) for the apparent lack of
recovery for thisstock is(are) unknown. Thereareno known habitat issuesthat are of particular concern for thisstock.
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BOWHEAD WHALE (Balaena mysticetus): Western Arctic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bowhead whales are distributed in
seasonally ice-covered waters of the Arctic and
near-Arctic, generally north of 54/N and south
of 75/N in the western Arctic Basin (Braham
1984). For management purposes, five stocks
are currently recognized by the International
Whaling Commission (IWC 1992). Small
stocksoccur inthe Sea of Okhotsk, Davis Strait,
Hudson Bay, and Spitsbergen. These small
bowhead stocks are comprised of only a few
tens to a few hundreds of individuals (Braham
1984, Shelden and Rugh 19956). The largest
remnant population, and only stock that is
found within U. S. waters, isthe Western Arctic
stock (Fig. 36). The Western Arctic stock
migrates annually from wintering areas
(November to March) in the northern Bering
Sea, through the Chukchi Sea in the spring
(March through June), to the Beaufort Sea
where they spend much of the summer (mid-
May through September) beforereturning again
totheBering Seainthefall (September through
November) to overwinter (Braham et al. 1980; Moore and Reeves 1993). The bowhead spring migration follows
fracturesin the seaicearound the coast of Alaska, generally in the shear zone between the shorefast ice and the mobile
polar pack ice. Thereis evidence of whales following each other, even when their route does not take advantage of
largeice-freeareas, such as polynyas (Rugh and Cubbage 1980). Asthewhalestravel east past Point Barrow, Alaska,
their migration issomewhat funneled between shoreand the polar pack ice, making for an optimal location fromwhich
to study this stock (Krogman 1980). Most of the year, bowhead whales are closely associated with seaice (Moore and
DeMaster 1997). Only during the summer isthispopulationin relatively ice-free watersin the southern Beaufort Sea,
an area often exposed to industrial activity related to petroleum exploration (Richardson et a. 1985).

Figure37. Approximate distribution of the Western Arctic stock of
bowhead whales. The shaded area includes regions used during
both the winter and summer by whales from this stock.

POPULATION SIZE

All stocks of bowhead whales were severely depleted during intense commercial whaling prior to the 20th
century, starting in the early 16th century near Labrador and spreading to the Bering Sea in the mid-19th century
(Braham 1984). Woodby and Botkin (1993) summarized previous efforts to approximate how many bowheads there
were prior to the onset of commercial whaling. They reported a minimum worldwide population estimate of 50,000,
with 10,400-23,000 in the Western Arctic stock (dropping to less than 3,000 at the end of commercial whaling).

Since 1978, counts of bowhead whales have been conducted from sites on sea ice north of Point Barrow,
Alaska, during the whales' spring migration (Krogman et al. 1989). These counts have been corrected for whales
missed due to distance offshore (through acoustical methods, described in Clark et al. 1994), whales missed when no
watch was in effect, and whales missed during awatch (estimated as afunction of visibility, number of observers, and
distanceoffshore) (Zeh et al. 1994). However, in someyearsasmall proportion of the population may not migrate past
Point Barrow in spring, resulting in estimates which could be negatively biased. In 1993, unusually good counting
conditions resulted in a population estimate for this stock of 8,000 (CV = 0.073) animals, with a 95% confidence
interval from 6,900 to 9,200 (Zeh et al. 1994). A refined and larger sample of acoustic data from 1993 has resulted
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in an estimate of 8,200 animals (95% CI = 7,200-9,400), and is considered a better abundance estimatefor the Western
Arctic stock (RIWC 1996). The CV for this abundance estimate is 0.069 (Zeh et al. 1995).

Minimum Population Estimate

Theminimum population estimate(N,,,y) for thisstock iscalcul ated from Equation 1 fromthe PBR Guidelines
(Wade and Angliss 1997): N,,n = N/exp(0.842x[In(1+[CV(N)]?]*). Using the population estimate (N) of 8,200 and
its associated CV(N) of 0.069, N, for the Western Arctic stock of bowhead whalesis 7,738.

Current Population Trend

Raftery et al. (1995) reported the Western Arctic stock of bowhead whales increased at arate of 3.1% (95%
Cl = 1.4-4.7%) from 1978 to 1993, when abundance increased from approximately 5,000 to 8,000 whales. Thisrate
of increase takes into account whales that passed beyond the viewing range of the ice-based observers. Inclusion of
therevised 1993 abundance estimate resultsin asimilar, though slightly higher rate of population increase 3.2% (95%
Cl = 1.4-5.1%) during the 1978-93 period (IWC 1996).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The current estimate for the rate of increase for this stock of bowhead whales (3.2%) should not be used as
an estimate of (Ryax) because the population is currently being harvested and because the population has recovered
to population levelswherethegrowth isexpected to besignificantly lessthan Ry .x. Thus, until additional databecome
available, it is recommended that the cetacean maximum theoretical net productivity rate (Ryx) of 4% be employed
for the Western Arctic stock of bowhead whale (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,y X 0.5Ry.x X Fs. The recovery factor (Fg) for this stock is 0.5
rather than the default value of 0.1 for endangered species because population levels are increasing in the presence of
aknown take (see guidelines Wade and Angliss 1997). Thus, PBR = 77 animals (7,738 x 0.02 x 0.5) for the Western
Arctic stock of bowhead whale. The development of a PBR for the Western Arctic bowhead stock is required by the
MMPA even though the Alaska Eskimo subsi stence harvest of bowhead whales is managed under the authority of the
International Whaling Commission (IWC). Accordingly, the IWC bowhead whale quota takes precedence over the
PBR estimate for the purpose of managing the Alaska Native subsistence harvest from this stock. The IWC quotas
authorized Alaska Natives to strike up to 67 bowhead whalesin 1996, and 66 in 1997, and 65 in 1998 (IWC 1995).
For 1999 to 2002, a block quota of 280 bowhead strikes was allowed, of which 67 (plus up to 15 unharvested in the
previous year) could be taken each year.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information
Several Rare casesof ropeor net entanglement have been reported from whalestaken in the subsistencehunt,
including those summarized in Table 24 (Philo et al. 1993). Further, preliminary counts of similar observations based
on reexamination of bowhead harvest records indicate entanglements or scarring attributed to ropes may include over
20 cases (Cra1g George pers. comm. Dept of erdlrfe Mgt North Slope Borough Box 69, Barrow, AK 99723). bt
5 3 v S S ae r t. Thereare
no observer program records of bowhead whale mortality incidental to commerC|aI fisheriesin Alaska. In addition,
the self-reported fisheries information required of vessel operators by the MM PA during the period between 1990-96
reported no injuries or mortalities of bowhead whales for any Alaska fishery. Logbook data are available for part of
1989-1994, after which incidental mortality reporting requirements were modified. Under the new system, logbooks
are no longer required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period is fragmentary.
After 1995, the level of reporting dropped dramatically, such that the records are considered incomplete and estimates
of mortalrty based on them represent minimums (see Appendrx 4 for detarls) Sel-f-fepeﬁed—f-rsheﬁﬁ—data—afe




Based on the lack of reported mortalities, the estimated annual mortality rate incidental to commercial
fisheries is zero whales per year from this stock. Therefore, the annual human-caused mortality level is considered
to beinsignificant and approaching a zero mortality and serious injury rate.

Table 24. Reported scarring of bowhead whales attributed to entanglement in ropes and description of observations
collected during subsistence harvests in Alaska since 1978.

Year Number of Whales Laocation Description

1978 1 Wainwright, AK 6 scars on candal peduncle

1986 1 Kaktovik, AK Scars on caudal peduncle and anterior margin of
flukes

1989 1 Barrow, AK 12 scars on ridges of caudal peduncle

1989 1 south of Gambell, AK Rope wrapped around head, through mouth and
baleen

1990 1 Barrow, AK Scars on caudal peduncle; 2 ropes frailing from
mouth.

Subsistence/Native Harvest | nformation

Eskimos have been taking bowhead whales for at least 2,000 years (Marquette and Bockstoce 1980, Stoker
and Krupnik 1993). Subsistence takes have been regulated by a quota system under the authority of the IWC since
1977. Alaska Native subsistence hunters take approximately 0.1-0.5% of the population per annum, primarily from
9 Alaska communities (Philo et al. 1993). Since 1977, the number of kills has ranged between 14-72 per year,
depending in part on changes in management strategy and in part to higher estimates of bowhead whale abundance
in recent years (Stoker and Krupnik 1993). The following statistics were compiled from animals taken in the
subsistence harvest between 1973 and 1992: 1) the sex ratio of bowheadstaken in the hunt wasequal; 2) the proportion
of adult femalestaken in the hunt increased from 5% in the early 1970sto over 20% in the late 1980sand early 1990s,
3) approximately 80% of the catch was immature animals prior to 1978 and since has been approximately 60%; and
4) modern Native whalers appear to harvest larger bowheads than precontact (prior to 1849) Native whalers (Braham
1995).

The total take by Alaska Natives, including struck and lost, was reported to be 51 whalesin 1993 (Suydam
et a. 1995), 46 in 1994 (IWC 1996), and 57 in 1995 (IWC 1997), and 44 in 1996 (Alaska Eskimo Whaling
Commission, unpubl. data, AEWC, P. O. Box 570, Point Barrow, AK 99723). Canadian Natives are also known to
take whales from this stock. Hunters from the western Canadian Arctic community of Aklavik killed one whalein
1991 and onein 1996. The annual average subsistence take (by Natives of Alaska and Canada) during the 3-year
period from 1994 to 1996 is approximately 49 bowhead whales.

Other Mortality

Pelagic commercial whaling for bowheads principally occurred in the Bering Seafrom 1848t0 1919. Within
the first two decades of the fishery (1850-1870), over 60% of the stock was harvested athough effort remained high
into the 20th century (Braham 1984). It isestimated that the pelagic whaling industry harvested 18,684 whales from
this stock (Woodby and Botkin 1993). During the same 1848-1919 period, shore-based whaling operations (including
landings as well as struck and lost estimates from U. S., Canadian, and Russian shores) took an additional 1,527
animals (Woodby and Botkin 1993). An unknown percentage of the shore-based animals were harvested for
subsistence, and not commercial purposes. The estimated mortality likely underestimates the actual kill asaresult of
under-reporting of the Soviet catches (Y ablokov 1994).

STATUS OF STOCK

Based on currently available data, the estimated annual mortality rate incidental to commercial fisheries (0)
not known to exceed 10% of the PBR (8) and, therefore, can be considered to beinsignificant and approaching a zero
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mortality and seriousinjury rate. Thelevel of human-caused mortality and seriousinjury (49) is not known to exceed
thePBR (77) nor the IWC quotafor 1996 (67). TheWestern Arctic bowhead whale stock hasbeen increasing in recent
years. However, the stock is classified as a strategic stock because bowhead whaleislisted as“endangered” under the
Endangered SpeciesAct (ESA), and therefore designated as* depleted” under theMMPA. Thedevelopment of criteria
for classifying this stock under the ESA is currently underway and will be used in the next 5-year evaluation of stock
status (Shelden and Rugh 1996).

Habitat Issues

Increasing oil and gas development in the Arctic will lead to an increased risk of various forms of pollution
to bowhead whale habitat, including oil spills, toxic and non-toxic waste, and noise due to higher levels of traffic as
well as exploration and drilling operations. Evidence indicates that bowhead whales are sensitive to noise from
offshore drilling platforms and seismic survey operations (Richardson 1995, Davies 1997).

Another element of concern is the potential for Arctic climate change, which will probably affect high
northern latitudes more than elsewhere. Thereis evidence that over the last 10-15 years, there has been a shift in
regional weather patterns in the Arctic region (Tynan and DeMaster 1997). Ice-associated animals, such as the
bowhead whale, may be sensitive to changes in Arctic weather, sea-surface temperatures, or ice extent. There are
insufficient data to make reliable predictions of the effects of Arctic climate change on bowhead whales.
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Appendix Table 1.--Summary of changes to the 2000 +999 stock assessments. Sectionstnarkedwith-an An ‘ X’
indicates sections where the information presented has been updated since the 1999 SAR was released. denete

Stock  Population Fishery Subsistence

Stock definition Size PBR____mortality mortality Status
Steller sea lion (western US) X X X X X
Steller sealion (eastern US) X X X X
Northern fur sedl X
Harbor seal (SE Alaska)
Harbor seal (GOA)
Harbor seal (Bering Sea)
Spotted seal
Bearded sedl
Ringed seal
Ribbon sedl
Beluga whale (Beaufort) X
Beluga whale (E. Chukchi) X X
Beluga whale (E. Bering Seq) X X
Beluga whale (Bristol Bay) X X
Beluga whale (Cook Inlet) X X X X X

Killer whale (resident)*

KiHerwhate{transient) X

Pacific white-sided dolphin

Harbor porpoise (SE Alaska)

K
K

Harbor porpoise (GOA)

Harbor porpoise (Bering Sea)

ol Ell Pl Pl Pl P S

Dall's porpoise

Sperm whale

Baird's beaked whale

Cuvier's beaked whale

Stejneger's beaked whale

Gray whale X X X X

Humpback whale (western) X

Humpback whale (central) X

Fin whale

Minke whale

Northern Right whale X

Bowhead whale X

Note: The transient killer whale stock assessment was hasbeen revised in 1999 and was moved to the document
containing the U. S. Pacific Marine Mammal Stock Assessment reports.
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Appendix Table 2.--Stock summary table.

Species Stock N (est) Ccv C.F. Ccv Comb. | N(min) 0.5 F(r) PBR Fishery Subsist Status
C.F. CV Rmax mort. mort.

Baird' s beaked Alaska n/a n/a 0.02 0.50 n/a 0 see txt NS

whale

Bearded sea Alaska n/a n/a 0.06 0.50 n/a 2 n/a NS

Belugawhale Beaufo | 39,258 0.229 2.00 n/a 0.229 32,453 0.02 1.00 649 0 184 NS
rt Sea

Belugawhale E. 3,710 n/a 3.09 n/a n/a 3,710 0.02 1.00 74 0 68 NS
Chukc
hi Sea

Belugawhale E. 7,986 0.26 3.09 n/a 0.26 6,439 0.02 1.00 129 1* 121 NS
Bering
Sea

Belugawhale Bristol 1,555 n/a 3.09 n/a 0.20 1,316 0.02 1.00 26 1* 19 NS
Bay

Belugawhale Cook 357 0.20 0.20 303 0.02 0.30 27 o= S
Inlet 347 829 829 273 850 87
Bowhead W. 8,200 0.069 0.069 7,738 0.02 0.50 77 0 49 S

whale Arctic

Cuvier's beaked Alaska n/a n/a 0.02 0.50 n/a 0 0 NS

whale

Dall’ s porpoise Alaska | 83,400 0.097 0.097 76,874 0.02 1.00 | 1,537 42 0 NS

Finwhae NE n/a n/a 0.02 0.10 n/a 0 0 S
Pecific

Gray whale E. N. 26,635 | 0.1006 0.1006 | 24,477 0.02 1.00 490 64 76 NS
Pacific 22,571 | 0.0524 0.0524 | 21,597 432 43

Harbor porpoise SE 10,508 0.207 296 | 0.180 0.274 8,376 0.02 0.50 83 3 0 NS
Alaska 16:36% seebdt see see seebdt 8356 82 4%

bt bt

Harbor porpoise Gulf of | 21,451 0.252 296 | 0.180 0.304 17,488 0.02 0.50 166 25 0 NS
Alaska 8497 8434 340 | 634 8218 7885 Ee] 25

Harbor porpoise Bering 10,946 0.243 3.10 | 0.171 0.300 8,549 0.02 0.50 86 2 0 NS
Sea

Harbor seal SE 37,450 0.026 1.74 | 0.068 0.073 35,226 0.06 1.00 | 2,114 36 1,749 NS
Alaska

Harbor seal Gulf of 29,175 0.023 150 | 0.047 0.052 28,917 0.06 0.50 868 36 791 NS
Alaska

Harbor seal Bering 13,312 0.062 150 | 0.047 see txt 12,648 0.06 0.50 379 31 161 NS
Sea

168



Appendix Table 2.-- (cont.).

Species Stock N (est) Ccv C.F. Ccv Comb. | N(min) 0.5 F(r) PBR Fishery Subsist Status
C.F. CVv Rmax mort. mort.
Humpback whale | W. N. 394 0.084 0.084 367 0.02 0.10 0.7 0.4 0 S
Pacific 82
Humpback whale | Cent.N. 4,005 0.095 0.095 3,698 0.02 0.10 7.4 2.8 0 S
Pacific 10
Killer whale E. N. 717 n/a seetxt 717 0.02 0.50 7.2 0.8 0 NS
Pacific
N.
resident
Minke whale Alaska n/a n/a 0.02 0.50 n/a 0 0 NS
Northern right N. na na 0.02 0.10 na 0 0 S
whale Pacific
Northern fur sedl E. No 1,002, | 0.065 | 4.475 n/a 0.2 848,53 0.043 0.50 | 18,24 16 1,708 S
Pacific 516 9 4 7
Pacific white- Cent.N. 26,880 | ©:960 6900 26,880 0.02 0.50 269 4 0 NS
sided dolphin Pecific 931,60 4867 4,867
3] 9
Ribbon seal Alaska n/a n/a 0.06 0.50 n/a 1 n/a NS
Ringed seal Alaska na na 0.06 0.50 na 1 na NS
Sperm whale N. na na 0.02 0.10 na 0 0 S
Pacific
Spotted seal Alaska na na 0.06 0.50 na 2* seetxt NS
Stejneger’'s Alaska na na 0.02 0.50 na 0 0 NS
beaked whale
Steller sealion E.U.S 30,403 30,403 0.06 0.75 | 1,368 16 0 S
Steller sealion W.U. S. 39,031 39,031 0.06 0.10 234 30 412 S

C.F. = correction factor; CV C.F. = CV of correction factor; Comb. CV = combined CV; Status: S=Strategic, NS=Not Strategic, n/a=
not available.

* = No reported take by fishery observers; however, observer coverage was minimal or nonexistent.

see txt = seetext for details.
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Appendix Table 3a.--Summary table for Alaska category 2 commercial fisheries.

Fishery Target Per mits Soak time Landings Sets Season Fishery trends
(areaand species (2997) per day per day duration (1990-1997)
gear type)

Southeast samon 482 issued 20min- 3 hrs; 1 6-20 June 18 to # vessdls stable but

AK drift 423 fished day / night early Oct may vary with price

gillnet of salmon; catch - high

Southeast samon 416 issued 20 min-45 min; 1 6-20 end of June # vessel stable but may
AK purse 351 fished mostly daylight to vary some with price

sene fishing, except at pesk early Sept of salmon;
catch - high
Y akutat set salmon 170 issued continuous soak 1 net picked every 2 - June4to # sitesfished stable;
gillnet 141 fished during opener; day / 4hrs/day or continuous mid - Oct catch - variable
night during pesk
Prince samon 540 issued 15min -3 hrs; lor2 10- 14 mid - May to # vessdls stable;
William 520 fished day / night end of Sept catch - stable
Sound
drift gillnet
Cook Inlet samon 581 issued 15 min - 3 hrsor 1 6-18 June 25 to # vessdls stable;
drift gillnet 572 fished continuous; end of Aug catch - variable
day only
Cook Inlet salmon 745 issued continuous soak 1 upper Cl - June2to # sitesfished stable;
(Cl) st 603 fished during opener, but net picked on slack tide mid - Sept catch - up for sockeye
gillnet dry with low tide; lower CI - picked every and kings,
upper Cl -day / night 2- 6 hrdday down for pinks
lower CI -day only
except during fishery
extensions
Kodiak set salmon 188 issued continuous during lor2 picked 2 or moretimes June9to # sitesfished stable;
gillnet 174 fished opener; end of Sept catch - variable
day only
AK samon 164 issued 2-5hrs 1 3-8 mid - Juneto # vessdls stable;
Peninsula/A 157 fished day / night mid - Sept catch up
leutians
drift gillnet
AK salmon 121 issued continuous during 1 every 2 hrs June 18 to # sitesfished stable;
Peninsula/A 111 fished opener; mid Aug catch - up since 90;

leutians day / night down in 96
set gillnet
Bristol Bay samon 1,899 continuous soaking of 2 continuous June 17 to # vessdls stable;
drift gillnet issued part of net while other end of Aug or catch - variable

1,875 parts picked; mid - Sept
fished day / night
Bristol Bay samon 1,019 continuous during 1 2 or continuous June 17 to # sites fished stable;
set gillnet issued opener, but net dry end of Aug or catch - variable
921 fished during low tide; mid - Sept
day / night
AK pair misc 1issued new fishery
trawl finfish # fished
n/a
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Appendix Table 3b.--Interaction table for Alaska category 2 commercial fisheries.

Fishery Observer Speciesrecorded astaken incidentally in thisfishery (records Datatype
(area and gear type) program dating back to 1988)
Southeast AK drift gillnet never Steller sealion, harbor seal, harbor porpoise, Dall’ s porpoise, Pacific logbook and
observed white-sided dolphin, humpback whale (saif) sdf reports
Southeast AK purse seine never humpback whale sdf reports
observed
Y akutat set gillnet never harbor seal, gray whale (strand) logbook and
observed stranding
Prince William Sound 1990 Steller sealion (obs), northern fur seal, harbor seal (obs), harbor observer and
drift gillnet 1991 porpoise (obs), Dall’ s porpoise, Pacific white-sided dolphin, sea otter logbook
Cook Inlet drift gillnet 1999 Steller sealion, harbor seal, harbor porpoise, Dall’ s porpoise observer and |ogbook
never
observed
Cook Inlet set gillnet 1999 harbor seal, harbor porpoise, Dall’ s porpoise observer and |ogbook
never
observed
Kodiak set gillnet never harbor seal, harbor porpoise, sea otter logbook
observed
Alaska Peninsula/Aleutians 1990 northern fur seal, harbor seal, harbor porpoise, observer and
drift gillnet Dall’ s porpoise (obs) logbook
Alaska Peninsula/Aleutians never Steller sealion, harbor porpoise logbook
set gillnet observed
Bristol Bay drift gillnet never Steller sealion, northern fur seal, harbor seal, spotted seal, Pacific logbook
observed white-sided dolphin, belugawhale, gray whale
Bristol Bay set gillnet never northern fur seal, harbor seal, spotted sedl, logbook
observed belugawhale, gray whale
AK pair trawl never none documented none
observed

Note: Only species with positive records of being taken incidentally in afishery since 1988 (thefirst year of the MMPA
interim exemption program) have been included in thistable. A species’ absence from this table does not necessarily
mean it is not taken in a particular fishery. Rather, in most fisheries, only logbook or stranding data are available
which resulted in many reports of unidentified or misidentified marine mammals.

171



Appendix Table 3c.--Interaction table for Alaska category 3 commercial fisheries.

Fishery # of permits Observer Speciesrecorded astaken incidentally in Datatype
name issued/fished 1997 program thisfishery (recordsdating back to 1990)
Prince William Sound salmon 30 issued 1990 Steller sealion, harbor seal logbook
et gillnet 27 fished
Kuskokwim, Y ukon, Norton Sound, 2,014 issued never harbor porpoise none
Kotzebue salmon gillnet 1,533 fished observed
AK roe herring and food/bait herring 2,595 issued never none documented none
gillnet 1,519 fished observed
AK miscdlaneous finfish set gillnet 3isued never Steller sealion logbook
#fished n/a observed
AK salmon purse seine (except for 960 issued never harbor seal logbook
Southeast AK) 578 fished observed
AK salmon beach seine 34 issued never none documented none
5 fished observed
AK roe herring and food/bait herring 832 issued never none documented none
purse seine 540 fished observed
AK roe herring and food/bait herring 10 issued never none documented none
beach seine 6 fished observed
Metlakatla purse seine and drift 10 fished (purse) never none documented none
gillnet (tribal) 60 fished (drift) observed
AK octopus/squid purse seine 2 issued never none documented none
#fished n/a observed
AK miscdlaneous finfish purse seine 10 issued never none documented none
#fished n/a observed
AK miscellaneous finfish beach seine 1issued never none documented none
#fished n/a observed
AK salmon troll 2,427 issued never Steller sealion logbook
(includes hand and power troll) 1,127 fished observed
AK north Pacific halibut/bottom fish 367 issued never none documented none
troll 168 fished observed
AK state waters groundfish longline 2,637 issued never none documented none
/st line (incl. sablefish/ 1,392 fished observed
rockfish/misc.finfish)
Gulf of AK groundfish longline/set #issued nfa 1989- Steller sealion, harbor seal, northern elephant observer
line (incl. misc. finfish/sablefish) 975 fished present seal, Dall’ s porpoise
BSAI groundfish longline/set line #issued nfa 1989- Steller sealion (SR), killer whale (obs), observer,
(incl. misc. finfish/sablefish) 137 fished present Pecific white sided dolphin (obs), Dall's logbook, and
porpoise (obs) , northern elephant seal (log) sdlf reports (SR)
AK halibut longline/set line (state #issued nfa never Steller sealion sdf reports
and federal waters) 2,180 fished observed

Note: Only species with positive records of being taken incidentally in afishery since 1990 (thefirst year of the MMPA
interim exemption logbook program) have been included in thistable. A species absence from this table does not
necessarily mean it is not taken in a particular fishery. Rather, in most fisheries, only logbook or stranding data are
available which resulted in many reports of unidentified or misidentified marine mammals.
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Appendix Table 3c.--(cont.).

Fishery # of permits Observer Speciesrecorded astaken incidentally in Datatype
name issued/fished 1997 program thisfishery (recordsdating back to 1990)
AK octopug/squid longline 2 issued never none documented none
1 fished observed
AK shrimp otter and beam trawl 91 issued never none documented none
(statewide and Cook Inlet) 42 fished observed
Gulf of Alaska groundfish trawl #issued n/a 1989 to Steller sealion, harbor seal, northern elephant observer
203 fished present seal, Dall’ s porpoise
Bering Seaand Aleutian Island # issued n/a 1989 to Steller sealion, northern fur seal, harbor seal, observer
groundfish trawl 167 fished present spotted seal, bearded sedl, ribbon sedl, ringed
seal, northern elephant seal, Dall’ s porpoise,
harbor porpoise, Pacific white-sided dolphin,
killer whale, walrus
State waters of Kachemak Bay Cook 26 issued never none documented none
Inlet, Prince William Sound, 3 fished observed
Southeast AK groundfish trawl
AK miscellaneous finfish otter or 382 issued never none documented none
beam trawl 309 fished observed
AK food/bait herring trawl 4isued never none documented none
(Kodiak areaonly) 4 fished observed
AK crustacean pot 1,963 issued 1988 to harbor porpoise stranding
1,406 fished present
AK Bering Seaand Gulf of Alaska # issued n/a 1990 to harbor seal, sea otter observer
finfish pot 202 fished present
AK octopug/squid pot 70 issued never none documented none
16 fished observed
AK snail pot 18 issued never none documented none
5 fished observed
AK North Pecific halibut handline 66 issued never none documented none
and mechanical jig 37 fished observed
AK other finfish handline and 934 issued never none documented none
mechanical jig 283 fished observed
AK octopus/squid handline 2 issued never none documented none
#fished n/a observed
AK Prince William Sound herring 128 issued never none documented none
roe/food/bait pound net 90 fished observed
Southeast AK herring food/bait pound 337 issued never none documented none
net 269 fished observed
Coastwise scallop dredge 30 issued never none documented none
22 fished observed

Note: Only species with positive records of being taken incidentally in afishery since 1990 (thefirst year of the MMPA
interim exemption logbook program) have been included in thistable. A species absence from this table does not
necessarily mean it is not taken in a particular fishery. Rather, in most fisheries, only logbook or stranding data are
available which resulted in many reports of unidentified or misidentified marine mammals.
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Appendix Table 3c.--(cont.).

Fishery # of permits Observer Speciesrecorded astaken incidentally in Datatype
name issued/fished 1997 program thisfishery (recordsdating back to 1990)
AK abalone (hand pick/dive) 13 issued never none documented none
0 fished observed

AK clam (hand pick/dive) 62 issued never none documented none
53 fished observed

AK dungeness crab (hand pick/dive) 3issued never none documented none
0 fished observed

AK herring spawn-on-kelp (hand 492 issued never none documented none
pick/dive) 44 fished observed

AK urchin and other fish/shellfish 788 issued never none documented none
(hand pick/dive) 432 fished observed

AK commercial passenger 3,173 issued never none documented none
fishing vessd # fished n/a observed

Note: Only species with positive records of being taken incidentally in afishery since 1990 (thefirst year of the MMPA
interim exemption logbook program) have been included in thistable. A species absence from this table does not
necessarily mean it is not taken in a particular fishery. Rather, in most fisheries, only logbook or stranding data are
available which resulted in many reports of unidentified or misidentified marine mammals.
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Appendix Table 3d.--Observer coverage in Alaska commercial fisheries 1990-987.

Fishery name 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Gulf of Alaska (GOA) 55% | 38% | 41% | 37% | 33% | 44% | 37% | 33% | 36%
groundfish trawl
GOA longline 21% 15% 13% 13% 8% 18% 16% 15% | 16%
GOA finfish pots 13% 9% 9% % % % 5% 4% T%

Bering Sea/Aleutian Islands 74% | 53% | 63% | 66% | 64% | 67% | 66% | 64% | 67%
(BSAI) groundfish trawl

BSAI longline 80% 54% 35% 30% 27% 28% 29% 33% | 36%
BSAI finfish pots 43% 36% 34% | 41% 27% 20% 17% 18% 15%
Prince William Sound salmon 4% 5% not not not not not not not
drift gillnet obs. obs. obs. obs. obs. obs. obs.
Prince William Sound salmon 3% not not not not not not not not
set gillnet obs. obs. obs. obs. obs. obs. obs. obs.
Alaska Peninsula/Aleutian 4% not not not not not not not not
Islands salmon drift gillnet obs. obs. obs. obs. obs. obs. obs. obs.

(South Unimak area only)

Note: Observer coverages in the groundfish fisheries (trawl, longline, and pots) were determined by the percentage
of tons caught which were observed. Observer coverage in the groundfish fisheries is assigned according to vessel
length; where vessels greater then 125" have 100% coverage, vessels 60-125' have 30% coverage, and vessels less
than 60" are not observed. Observer coveragesin the drift gillnet fisheries were calculated as the percentage of the
estimated sets that were observed. Observer coverages in the set gillnet fis hery was calculated as the percentage of
estimated setnet hours (determined by number of permit holders and the available fishing time) that were observed.
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Appendix 4.--Self-reported fisheries information.

The Marine Mammal Exemption Program (MMEP) was initiated in mid-1989 as a result of the 1988
amendments to the Marine Mammal Protection Act (MMPA). The MMEP required fishersinvolved in Category |
and Il fisheries to register with NMFS and to complete annual logbooks detailing each day’ s fishing activity,
including: date fished, hours fished, area fished, marine mammal species involved, injured and killed due to gear
interactions, and marine mammal species harassed, injured and killed due to deterrence from gear or catch. If the
marine mammal was deterred, the method of deterrence was required, as well as indication of its effectiveness.
Fishers were also required to report whether there were any losses of catch or gear due to marine mammals. These
logbooks were submitted to NMFS on an annual basis, as a prerequisite to renewing their registration. Fishers
participating in Category 11 fisheries were not required to submit complete logbooks, but only to report mortalities
of marine mammals incidental to fishing operations. Logbook data are available for part of 1989 and for the
period covering 1990-1993. Logbook data received during the period covering part of 1994 and all of 1995 was
not entered into the MMEP logbook database in order for NMFS personnel to focus their efforts on implementing
the 1994 amendments to the MMPA. Thus, aside from a few scattered reports from the Alaska Region, self-
reported fisheries information is not available for 1994 and 1995.

In 1994, the MM PA was amended again to implement a long-term regime for managing mammal
interactions with commercial fisheries (the Marine Mammal Authorization Program, or MMAP). Logbooks are no
longer required. Instead, vessel owners/operators in any commercial fishery (Category I, 11, or 111) are required to
submit one-page pre-printed reports for all interactions resulting in an injury or mortality to a marine mammal.
The report must include the owner/operator’ s name and address, vessel name and ID, where and when the
interaction occurred, the fishery, species involved, and type of injury (if animal was released alive). These postage-
paid report forms are mailed to all Category | and 1l fishery participants that have registered with NMFS, and must
be completed and returned to NMFS within 48 hours of returning to port for trips in which a marine mammal
injury or mortality occurred. This reporting requirement was implemented in April 1996. During 1996, only 5
mortality/injury reports were received by fishers participating in all of Alaska' s commercial fisheries. Thislevel of
reporting was a drastic drop in the number of reports compared to the numbers of interactions reported in the
annual logbooks. Asaresult, the Alaska Scientific Review Group (SRG) considers the MMAP reports unreliable
and has recommended that NMFS not utilize the reports to estimate marine mammal mortality (see June 1998
Alaska SRG meeting minutes; DeMaster 1998).

Self-reported fisheries information, where available, have been incorporated in tretudedHnto the stock
assessment reports contained in this document. Refer to the individual stock assessment reports for summaries of
self-reported fisheries information on a stock-specific basis.
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